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Mr. James K. Moore, P.E. 
Illinois Environmental Protection Agency 
Bureau of Land 
1021 North Grand Avenue 
Springfield, Illinois  62794 
 
SVE System Construction Completion Report Addendum No. 3 
4th Street SVE System Extension 
Equilon Enterprises LLC d/b/a Shell Oil Products US 
Roxana, Illinois 
1191150002 – Madison County 
ILD 080 012-305 
Log No. B-43R 
 
Dear Mr. Moore: 

AECOM (formerly URS Corporation), on behalf of Shell Oil Products US (SOPUS), is submitting the 
enclosed SVE System Construction Completion Report (CCR) Addendum No. 3.  This CCR 
documents the extension of the system onto three SOPUS-owned parcels located at 146, 147 and 
150 East 4th Street in Roxana, Illinois. 

If you have any questions concerning this report, please contact Kevin Dyer, SOPUS Senior Principal 
Program Manager at (618) 288-7237 or kevin.dyer@shell.com, or Nicholas Eldred at (314) 743-7753 
or nicholas.eldred@aecom.com 

Effective January 5, 2015, AECOM and URS have joined together as one company and is now 
operating as AECOM.  The attached report was prepared prior to January 5, 2014.  References to 
URS within the document shall imply AECOM. 
 
Sincerely, 

 
 
 
 
 

Nicholas Eldred 
Senior Project Manager 
 
cc: Kevin Dyer, SOPUS 
 Gina Search, IEPA-Collinsville 
 Shannon Haney, Greensfelder, Hemker & Gale, P.C. 
 Roxana Repositories (Library, Public Works, Website) 
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On behalf of Shell Oil Products US (SOPUS), ongoing work is being conducted by URS 

Corporation (URS) within the Village of Roxana, Illinois (Village).  The work area is generally 

bounded by Illinois Route 111 to the west, the West Fenceline of the Wood River Refinery 

(WRR) to the east, East 1st Street to the north, Rand Avenue to the south, and within the WRR 

along the West Fenceline (Figure 1).  At the request of SOPUS, URS designed, constructed and 

currently operates a Soil Vapor Extraction (SVE) system (System) along the West Fenceline of 

the WRR North Property, in the Village, and within the Village Public Works (PW) Yard 

(Figure 2).   

This report documents the extension of the System onto three vacant parcels owned by SOPUS 

located at 146, 147, and 150 East 4th Street within the Village (4th Street SVE System Extension).  

The purpose of this Construction Completion Report (CCR) Addendum (Addendum No. 3) is to 

provide information regarding System layout and construction activities for the 4th Street SVE 

System Extension.  The construction area for the 4th Street SVE System Extension discussed in 

this document is presented on Figure 3. 
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Cone Penetration Testing (CPT) and Rapid Optical Screening Tool (ROST™) data collected 

during May, 2013, from three SOPUS owned parcels located at 146, 147, and 150 East 4th Street 

within the Village indicated residual petroleum hydrocarbon impact within fine grained soils 

beneath the parcels.  To address this, SOPUS began evaluating remedial technologies which 

could be implemented on the parcels. 

A pilot test was conducted as part of the implementation of the Air Sparging and Soil Vapor 

Extraction Pilot Test – East 4th Street and Chaffer Street Work Plan, submitted to the IEPA on 

August 16, 2013.  This pilot test was performed to evaluate the viability of adding air sparging 

(AS) coupled with an extension of the SVE system to enhance the performance of the existing 

SVE system in the vicinity of East 4th Street and Chaffer Street. The results of this pilot test 

indicated that the geology of the proposed test area would impede sufficient recovery of sparge 

air and therefore, the air sparge technology was chosen not to be advanced.  A summary of 

observations and results of the pilot test are provided in Appendix A. 

Based on the results of the pilot test, SOPUS decided to move forward with the installation of 

additional SVE wells and extend the existing SVE system onto the three vacant parcels.  At the 

request of SOPUS, URS developed a conceptual design for the extension of the existing SVE 

System which was presented in the Conceptual Design, SVE System Extension, East 4th and 

Chaffer Streets (Conceptual Design), dated July 2014 and is provided in Appendix B.   

The extension of the SVE System detailed in the Conceptual Design, recommended that six 

additional SVE Wells (SVE-42 through SVE-47) be installed on the SOPUS-owned parcels.  The 

spacing of the wells is based on a design radius of influence (ROI) of 60 feet for SVE-42, 43, 44, 

46, and 47, which is consistent with the ROI used for design of the West Fenceline portion of the 

SVE System as documented in the June 2011 Conceptual/Final Design Report. The effective 

ROI of at least 60 feet has been confirmed through ongoing system operation and monitoring. 

The design ROI for SVE-45 was assumed to be 30 feet since this well is screened within a 

smaller interval to target impacts within and below a silty sand layer. The location of each SVE 

well was selected based on evaluation of CPT and ROST™ data gathered from 12 CPT/ROSTTM 

soil borings (ROST-31 through ROST-42) completed on the parcels in May 2013 and from three 

CPT/ROSTTM borings (ROST-5, ROST-8, and ROST-9) completed within the public rights-of-

way adjacent to the parcels in August 2009 (prior to System start-up).  In addition, soil vapor 

screening data, soil vapor laboratory analytical data, and System vacuum data collected monthly 

from numerous VMPs located in the vicinity of the parcels were used to assist in determining the 

locations of the proposed SVE wells.  CPT/ROSTTM  and VMP locations are presented in Figure 

3. 
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The six new SVE wells are an extension of the existing System “blue line” (Figure 4 and Figure 

5). The existing blue line wells (SVE wells SVE-3R, 4, 10, 11, 12, and 25) are interconnected by 

aboveground 4-inch diameter carbon steel piping on the WRR North Property and underground 

4-inch diameter high density polyethylene (HDPE) piping in East 4th and Chaffer Streets. The 

new wells were completed in below grade vaults and connected to the existing piping using 

underground 4-inch diameter HDPE piping.  Wells SVE-42 through SVE-45, installed in the 

parcels north of East 4th Street, are connected to a common header, which connects to the 

existing “blue line” piping within the SVE-3R/SVE-25 well vault. Wells SVE-46 and SVE-47, 

installed in the parcel south of East 4th Street, are connected to a common header, which 

connects to the existing “blue line” piping in the center of East 4th Street. The underground 

HDPE piping was installed with tracer wire to facilitate future line location.  

Original Final Design Drawings and Technical Specifications for the SVE System Extension are 

provided in Appendix C and Appendix D, respectively.  
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There were no significant deviations from the Conceptual Design (Appendix B), Final Design 

Drawings (Appendix C), or Technical Specifications (Appendix D) during construction of the 

4th Street SVE System Extension.  
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URS contracted Roberts Environmental Drilling, Inc. (REDI) of Millstadt, Illinois to install the 

SVE wells.  Korte & Luitjohan Contractors, Inc. (K&L), of Highland, Illinois was contracted by 

URS to conduct installation of the piping and well vaults.   

5.1 SVE Well Installation Activities 

4th Street SVE System Extension wells SVE-42 through SVE-47 were installed from July 29, 

2014 through August 19, 2014.  The following subsections provide a brief description of the well 

installation activities that were performed.  SVE well locations are shown on Figures 4 and 5.   

5.1.1 Pre-field Activities and Borehole Clearance 

Prior to the start of work, the well locations were marked in the field with spray paint.  A utility 

locate was arranged using Illinois’ Joint Utility Locating Information for Excavators (JULIE) 

service.  While JULIE provided identification of public utility lines, REDI was contracted to 

perform private utility locating services using ground penetrating radar (GPR) and 

electromagnetic (EM) technologies at each location. 

Borehole clearance via an air-vacuum system (air-knife) operated by REDI was then used to 

clear each boring location to a depth of 10 feet below ground surface (bgs) with respect to 

underground utility lines or other obstructions.   

Subsurface material observations were made during borehole clearance activities by advancing a 

hand auger prior to air-knifing to collect grab samples for field-screening and soil classification.  

An iterative process was used.  A soil sample was collected via hand auger, the air knife was 

used to advance the borehole approximately one foot, and then these steps were repeated to a 

depth of 10 feet.  Observations were noted on the soil boring logs (Appendix E). 

5.1.2 Drilling and Soil Sampling 

Drilling, sampling and well installation activities were performed by REDI.  Drilling and soil 

sampling was performed with a CME-75 drill rig using 6.25-inch inside diameter (ID) hollow 

stem augers and split spoon samplers.  Soil sampling was conducted via a split spoon sampler 

advanced in two-foot increments just below the lead auger.  The subsurface stratigraphy was 

continuously logged by a qualified field scientist in accordance with applicable ASTM standards 

and the Unified Soil Classification System (USCS).  The field scientist noted soil attributes such 

as color, particle size, consistency, moisture content, structure, plasticity, odor (if obvious), and 

organic content (if visible).  Soil samples were screened in the field using a photoionization 

detector (PID).  Observations were noted on the soil boring logs (Appendix E).  Soil borings 

were completed to depths ranging from 26-43 feet below ground surface (bgs).  The total depth 
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of each SVE well and soil boring was predetermined based on ROST™ and CPT data previously 

collected from the three parcels during an investigations performed in May 2013 and August 

2009.  

One discrete soil sample was collected for laboratory analysis from the each boring from a depth 

within the screened interval of each SVE well. 

5.1.3 SVE Well Installation 

Upon completion of soil boring and sample collection, an SVE well was installed through the 

augers.  Each well was constructed using a 4-inch diameter Schedule 40 PVC casing, with a 5-

foot or 10-foot section of 0.010-inch slotted PVC well screen.  The well screens were set from 25 

to 35 feet bgs in wells SVE-42 through SVE-44, from 37 to 42 feet bgs in well SVE-45, and 

from 15 to 25 feet bgs in wells SVE-46 and SVE-47.  Screened intervals were predetermined 

based on the May 2013 and August 2009 ROST™ and CPT data (Appendix B).  The sand pack 

of each well consisted of silica filter sand placed within the annular space and extended to 

approximately 2 feet above the top of the well screen.  A bentonite seal approximately 3 feet 

thick was placed above the sand pack.  The borehole annulus was then grouted to approximately 

4 feet bgs with cement-bentonite grout.  Wells SVE-42 through SVE-47 were completed in 

below grade vaults and connected to an extension of the existing “blue line” SVE header located 

in East 4th Street.  A summary of well construction details is provided in Table 1 and well 

construction diagrams for each well are provided in Appendix E. 

5.1.4 Sample Handling, Laboratory Testing and Results 

Soil samples were collected from within each soil boring in laboratory-supplied containers 

appropriate for the test method and labeled in the field.  Pertinent sample information was 

recorded on the chain of custody (COC) form at the time of sample collection.  The COCs can be 

found with the analytical report in Appendix F. 

Upon collection and labeling, sample containers were immediately placed inside an iced cooler, 

packed in such a way as to prevent breakage and maintain an inside temperature at or below 4o C.  

The samples were then delivered via overnight courier, under the proper COC documentation, to 

the laboratory for analysis. 

A total of 8 soil samples (6 investigative soil samples, 1 field duplicate soil sample, 1 soil matrix 

spike and matrix spike duplicate (MS/MSD)), 1 aqueous field equipment blank, and six aqueous 

VOC trip blank sets were prepared and sent to Accutest Laboratories in Marlborough, 

Massachusetts.  Samples were submitted for the following analysis: 
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 Method 8260B VOCs  

 Method 8011 VOCs 

 Method 8270 SVOCs 

 Method 8270C SIM – Low Level PAHs 

 Method 8015 TPH-GRO 

Up to the top 15 tentatively identified compounds (TICs)1 were also identified with the Method 

8260B VOC analysis. 

A tabular summary of the analytical detections for the soil samples collected during SVE well 

installation activities is presented in Table 2.  Appendix F contains URS Data Reviews and the 

laboratory reports with chain of custody forms for the soil data. 

5.1.5 Investigation Derived Waste 

Investigation derived waste (IDW), including soil cuttings, personal protective equipment (PPE) 

and expendable materials, along with decontamination water, was collected and disposed of 

properly.  Expendable materials (e.g., disposable sampling equipment such as gloves) having a 

low probability of impact were collected in trash bags and disposed of as municipal waste.  Soil 

cuttings from the borings were collected and placed directly in a labeled and covered roll-off box 

managed by URS on behalf of SOPUS.  The roll off box was staged inside an area secured by 

temporary fencing located on the 150 East 4th Street parcel.  Upon completion of drilling 

activities, the roll-off box was removed from the 150 East 4th Street parcel, and the soil was 

disposed via an existing non-hazardous waste profile at the Waste Management, Inc. Milam 

Recycling and Disposal Facility in Fairmont City, Illinois.  Decontamination fluids were also 

collected and containerized in 55-gallon DOT-approved drums secured in the garage located at 

150 East 4th Street.  Decontamination fluids were then disposed via an existing non-hazardous 

waste profile at the Heritage Environmental, LLC facility in Indianapolis, Indiana. 

5.2 Installation of SVE System Extension Piping 

Prior to conducting construction activities on public right-of-way, a Fourth Amendment to the 

existing Access Agreement between the Village and SOPUS was prepared.  Village Ordinance 

No. 969, approving the Fourth Amendment to the Access Agreement, was subsequently passed 

on August 4, 2014. 

                                                           
1 TICs reported are those present at levels above 10 percent of associated internal standard responses. 
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URS contracted K&L to complete construction activities associated with the installation of the 

SVE System Extension piping.  Construction field activities for installation of the SVE System 

Extension piping and well vaults were performed between September 23, 2014 and October 24, 

2014.   

Four-inch diameter HDPE piping was placed in trenches excavated to a depth so as to provide a 

minimum of 26 inches of cover over the pipe placed within the SOPUS-owned parcels, a 

minimum of 28 inches of cover over the pipe placed beneath the sidewalk and East 4th Street, 

and a minimum slope of ¼-inch for every ten horizontal feet of pipe. The HDPE pipe was 

bedded with a minimum of four inches of sand below and six inches of sand above the pipe.  On 

the SOPUS-owned parcels, existing soil was used as the backfill material from the top of the 

sand to the ground surface.  The existing soil backfill was placed in nine inch lifts and each lift 

was mechanically compacted.  The portions of the HDPE piping trench excavations that 

extended beyond the SOPUS-owned property (i.e., across the sidewalk and into East 4th Street) 

were backfilled with flowable fill from the top of the sand to a depth of approximately 4 inches 

bgs.  Concrete was poured to replace portions of sidewalk and the East 4th Street curb and gutter 

that were removed for construction.  A 4-inch layer of asphalt was placed to match the existing 

East 4th Street pavement. 

A 36-inch by 36-inch steel vault was placed over each SVE well such that the surface of the 

vault was approximately 5/8-inch higher than the final grade.  The HDPE piping is connected to 

each SVE well inside the vault via an HDPE to PVC transition piece, which is then connected to 

a 4-inch PVC flange.  The PVC flange is connected to a PVC ball valve and a second PVC 

flange, which is connected to a PVC tee attached at the top of the SVE well.  The vaults were 

placed on a minimum of eight inches of IDOT (Illinois Department of Transportation) CA7 

graded aggregate.  CA7 was placed around the vaults to a depth of ten inches bgs.  A 10-inch 

wide concrete apron was poured around the vault from the top of the CA7 aggregate to the 

existing ground surface. 

The HDPE pipe for SVE wells SVE-42, 43, 44, and 45 is connected to the previously existing 

“blue line” inside the vault housing existing wells SVE-3R and SVE-25.  The HDPE pipe for 

SVE wells SVE-46 and 47 is connected to the existing “blue line” HDPE lateral, which runs east 

to west in the center of East 4th Street.  

The HDPE conveyance pipe was pressure tested on October 16, 2014 and October 21, 2014.  No 

leaks were detected during the tests.  Field pressure test certification documents are provided in 

Appendix G.     
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Upon completion of the construction activities, construction fencing and barriers were removed, 

and the site was graded, seeded and covered with straw.  URS began commissioning of the SVE 

System Extension on November 5, 2014, with all SVE System Extension wells online by 

November 7, 2014.  Commissioning was completed and full-scale operation of this part of the 

System began on December 5, 2014. 
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Plan views of the entire SVE System, including the 4th Street Extension, are presented in Figures 

4 and 5.  Detailed as-built drawings of the 4th Street Extension (Figures AB-1 and AB-2) are 

included in Appendix H.  Photographs of construction activities are included in Appendix I. 
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URS personnel provided oversight during the construction and installation of the 4th Street SVE 

System Extension to monitor, document, and assure construction activities and performance met 

the intent of the design specifications.  Oversight activities included layout, documentation of 

installation, and observation of field construction activities.  Additionally, the on-site URS 

representative monitored the contractor’s compliance with QA/QC requirements. 
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Daily on-site construction observation was performed by URS field representatives and K&L’s 

on-site QA/QC representatives.  The construction and installation activities performed by URS’ 

contractors for the 4th Street SVE System Extension were in general conformance with the 

Conceptual Design, Final Design Drawings and Technical Specifications.  

Operation and Maintenance of the entire SVE System is performed in accordance with the SVE 

Operating and Maintenance (O&M) Plan, WRB Refining LP, Roxana Public Works Site, 

Revision 5, updated December, 2014 (Appendix J).  The O&M plan is updated on an as needed 

basis. 
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The information and conclusions presented in this Report are professional opinions based solely 

upon the data described in this report.  They are intended exclusively for the purpose outlined 

herein and the Site location and project indicated.  This report is for the sole use and benefit of 

SOPUS.  The scope of services performed in execution of this effort may not be appropriate to 

satisfy the needs of other users, and any use or reuse of this document or the findings, 

conclusions, or recommendations presented herein is at the sole risk of said user.  No express or 

implied representation or warranty is included or intended in this report except that the work was 

performed within the limits prescribed by SOPUS with the customary thoroughness and 

competence of professionals working in the same area on similar projects. 
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Table 1
SVE Well Construction

Northing Easting

SVE-42 09/13/13 793428.34 2322228.28 442.08 25-35 35.25 36

SVE-43 09/16/13 793428.73 2322147.36 442.12 25-35 35.25 36

SVE-44 09/17/13 793332.43 2322146.79 442.46 25-35 35.25 36

SVE-45 09/18/13 793340.07 2322208.17 442.58 37-42 42.25 43

SVE-46 09/19/14 793260.69 2322209.79 442.85 15-25 25.25 26

SVE-47 09/19/13 793164.39 2322212.17 444.01 15-25 25.25 26

NOTES:

1)  Ground elevation measured approximately 4" north of well vault.

2)  Screen interval and total well/boring depth recorded at time of drilling.

TOTAL 
BORING 
DEPTH

COORDINATES
WELL ID

COMPLETION 
DATE

GROUND 
ELEVATION 

(feet)

SCREEN 
INTERVAL
(feet bgs)

TOTAL 
WELL 
DEPTH

Shell Oil Products US
Roxana, Illinois Page 1 of 1 January 2014
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SEE LAST PAGE OF TABLE FOR NOTES
TABLE 2

4th STREET SVE EXTENSION: 
SUMMARY OF ANALYTES DETECTED

Result Lab Quals
URS 
Quals

Result Lab Quals
URS 
Quals

Result Lab Quals
URS 
Quals

Result Lab Quals
URS 
Quals

Result Lab Quals
URS 
Quals

SVE-42 SVE42-080514(32-34') 32 - 34 ft 8/5/2014 < 0.087 U 1.46 < 0.87 U < 0.87 U 1.38

SVE-43 SVE43-080814 (30-32') 30 - 32 ft 8/8/2014 < 0.071 U 0.648 J 0.573 J 0.162 J < 0.28 U

SVE-44 SVE44-082014(30-36') 30 - 36 ft 8/20/2014 0.00085 < 0.0061 U < 0.0061 U < 0.0061 U 0.0016 J

SVE-45 SVE45-080614 (40-42') 40 - 42 ft 8/6/2014 < 0.064 U 3.66 0.605 J 0.344 J 21.4

SVE-46 SVE46-080414(18-22') 18 - 22 ft 8/4/2014 0.001 < 0.0059 U < 0.0059 U < 0.0059 U 0.002 J

SVE-46 SVE46-080414(18-22')-DUP 18 - 22 ft 8/4/2014 0.00083 < 0.0059 U < 0.0059 U < 0.0059 U 0.0016 J

SVE-47 SVE47-080114 (22-24') 22 - 24 ft 8/1/2014 < 1.3 U 19.1 < 13 U < 13 U 155

Location Sample ID Depth Sample Date
Benzene (mg/kg) Ethylbenzene (mg/kg)

Cymene (p-Isopropyltoluene) 
(mg/kg)

sec-Butylbenzene (mg/kg)n-Butylbenzene (mg/kg)

VOCs

Shell Oil Products US
Roxana, Illinois Page 1 of 16

Contruction Completion Report
January 2014



SEE LAST PAGE OF TABLE FOR NOTES
TABLE 2

4th STREET SVE EXTENSION: 
SUMMARY OF ANALYTES DETECTED

SVE-42 SVE42-080514(32-34') 32 - 34 ft 8/5/2014

SVE-43 SVE43-080814 (30-32') 30 - 32 ft 8/8/2014

SVE-44 SVE44-082014(30-36') 30 - 36 ft 8/20/2014

SVE-45 SVE45-080614 (40-42') 40 - 42 ft 8/6/2014

SVE-46 SVE46-080414(18-22') 18 - 22 ft 8/4/2014

SVE-46 SVE46-080414(18-22')-DUP 18 - 22 ft 8/4/2014

SVE-47 SVE47-080114 (22-24') 22 - 24 ft 8/1/2014

Location Sample ID Depth Sample Date

Result Lab Quals
URS 
Quals

Result Lab Quals
URS 
Quals

Result Lab Quals
URS 
Quals

Result Lab Quals
URS 
Quals

Result Lab Quals
URS 
Quals

0.455 J 2.26 1.22 < 0.87 U 7.03

0.307 J < 0.71 U 0.569 J < 0.71 U < 0.71 U

< 0.0061 U < 0.0061 U < 0.0061 U 0.0022 J J < 0.0061 U

2.08 3.79 6.58 7.76 33.7

< 0.0059 U < 0.0059 U < 0.0059 U 0.0025 J < 0.0059 U

< 0.0059 U < 0.0059 U < 0.0059 U 0.0022 J < 0.0059 U

13.6 26.3 40.5 320 179

1,2,4-Trimethylbenzene (mg/kg)Naphthalene (mg/kg) n-Propylbenzene (mg/kg)
Isopropylbenzene (Cumene) 

(mg/kg)
Toluene (mg/kg)

VOCs

Shell Oil Products US
Roxana, Illinois Page 2 of 16

Contruction Completion Report
January 2014



SEE LAST PAGE OF TABLE FOR NOTES
TABLE 2

4th STREET SVE EXTENSION: 
SUMMARY OF ANALYTES DETECTED

SVE-42 SVE42-080514(32-34') 32 - 34 ft 8/5/2014

SVE-43 SVE43-080814 (30-32') 30 - 32 ft 8/8/2014

SVE-44 SVE44-082014(30-36') 30 - 36 ft 8/20/2014

SVE-45 SVE45-080614 (40-42') 40 - 42 ft 8/6/2014

SVE-46 SVE46-080414(18-22') 18 - 22 ft 8/4/2014

SVE-46 SVE46-080414(18-22')-DUP 18 - 22 ft 8/4/2014

SVE-47 SVE47-080114 (22-24') 22 - 24 ft 8/1/2014

Location Sample ID Depth Sample Date

Result Lab Quals
URS 
Quals

Result Lab Quals
URS 
Quals

Result Lab Quals
URS 
Quals

Result Lab Quals
URS 
Quals

Result Lab Quals
URS 
Quals

1.89 3.41 1.83 5.24

< 0.71 U < 0.28 U < 0.28 U < 0.28 U 1.6 JN

< 0.0061 U 0.00077 J < 0.0024 U 0.0011 J

9.38 49.2 18.6 67.8

< 0.0059 U 0.00094 J 0.00043 J 0.0014 J

< 0.0059 U 0.00081 J < 0.0024 U 0.0011 J

46.1 355 154 509

1H-Indene, 2,3-dihydro-1,1,3-
trimethyl- (mg/kg)

1,3,5-Trimethylbenzene (mg/kg) o-Xylenes (mg/kg)m,p-Xylenes (mg/kg) Xylenes (total) (mg/kg)

VOCs VOC TICs

Shell Oil Products US
Roxana, Illinois Page 3 of 16
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SEE LAST PAGE OF TABLE FOR NOTES
TABLE 2

4th STREET SVE EXTENSION: 
SUMMARY OF ANALYTES DETECTED

SVE-42 SVE42-080514(32-34') 32 - 34 ft 8/5/2014

SVE-43 SVE43-080814 (30-32') 30 - 32 ft 8/8/2014

SVE-44 SVE44-082014(30-36') 30 - 36 ft 8/20/2014

SVE-45 SVE45-080614 (40-42') 40 - 42 ft 8/6/2014

SVE-46 SVE46-080414(18-22') 18 - 22 ft 8/4/2014

SVE-46 SVE46-080414(18-22')-DUP 18 - 22 ft 8/4/2014

SVE-47 SVE47-080114 (22-24') 22 - 24 ft 8/1/2014

Location Sample ID Depth Sample Date

Result Lab Quals
URS 
Quals

Result Lab Quals
URS 
Quals

Result Lab Quals
URS 
Quals

Result Lab Quals
URS 
Quals

Result Lab Quals
URS 
Quals

5 JN

6.3 JN 1.9 JN 1.7 JN

10 JN

56 JN

2-Indanol (mg/kg) 3-Phenylbut-1-ene (mg/kg)
Benzene, (1-methyl-1-propenyl)-

, (Z)- (mg/kg)
1H-Indene, 2,3-dihydro-1,6-

dimethyl- (mg/kg)
1H-Indene, 2,3-dihydro-4,7-

dimethyl- (mg/kg)

VOC TICs

Shell Oil Products US
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SEE LAST PAGE OF TABLE FOR NOTES
TABLE 2

4th STREET SVE EXTENSION: 
SUMMARY OF ANALYTES DETECTED

SVE-42 SVE42-080514(32-34') 32 - 34 ft 8/5/2014

SVE-43 SVE43-080814 (30-32') 30 - 32 ft 8/8/2014

SVE-44 SVE44-082014(30-36') 30 - 36 ft 8/20/2014

SVE-45 SVE45-080614 (40-42') 40 - 42 ft 8/6/2014

SVE-46 SVE46-080414(18-22') 18 - 22 ft 8/4/2014

SVE-46 SVE46-080414(18-22')-DUP 18 - 22 ft 8/4/2014

SVE-47 SVE47-080114 (22-24') 22 - 24 ft 8/1/2014

Location Sample ID Depth Sample Date

Result Lab Quals
URS 
Quals

Result Lab Quals
URS 
Quals

Result Lab Quals
URS 
Quals

Result Lab Quals
URS 
Quals

Result Lab Quals
URS 
Quals

1.6 JN 2.5 JN 2.4 JN 3.8 JN

9.8 JN 7.3 JN 9.3 JN

60 JN 54 JN

Benzene, 1-butenyl-, (E)- 
(mg/kg)

Benzene, 1-ethyl-2-methyl- 
(mg/kg)

Benzene, 1,2,3,5-tetramethyl- 
(mg/kg)

Benzene, 1,2,3-trimethyl- 
(mg/kg)

Benzene, 1,2,4,5-tetramethyl- 
(mg/kg)

VOC TICs

Shell Oil Products US
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SEE LAST PAGE OF TABLE FOR NOTES
TABLE 2

4th STREET SVE EXTENSION: 
SUMMARY OF ANALYTES DETECTED

SVE-42 SVE42-080514(32-34') 32 - 34 ft 8/5/2014

SVE-43 SVE43-080814 (30-32') 30 - 32 ft 8/8/2014

SVE-44 SVE44-082014(30-36') 30 - 36 ft 8/20/2014

SVE-45 SVE45-080614 (40-42') 40 - 42 ft 8/6/2014

SVE-46 SVE46-080414(18-22') 18 - 22 ft 8/4/2014

SVE-46 SVE46-080414(18-22')-DUP 18 - 22 ft 8/4/2014

SVE-47 SVE47-080114 (22-24') 22 - 24 ft 8/1/2014

Location Sample ID Depth Sample Date

Result Lab Quals
URS 
Quals

Result Lab Quals
URS 
Quals

Result Lab Quals
URS 
Quals

Result Lab Quals
URS 
Quals

Result Lab Quals
URS 
Quals

2.9 JN 2.3 JN 1.8 JN

2.2 JN

19 JN 8.7 JN

130 JN

Benzene, 1-ethyl-3,5-dimethyl- 
(mg/kg)

Benzene, 1-ethyl-3-methyl- 
(mg/kg)

Benzene, 1-ethyl-4-methyl- 
(mg/kg)

Benzene, 1-methyl-2-(1-
methylethyl)- (mg/kg)

Benzene, 1-methyl-3-(1-
methylethyl)- (mg/kg)

VOC TICs
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SEE LAST PAGE OF TABLE FOR NOTES
TABLE 2

4th STREET SVE EXTENSION: 
SUMMARY OF ANALYTES DETECTED

SVE-42 SVE42-080514(32-34') 32 - 34 ft 8/5/2014

SVE-43 SVE43-080814 (30-32') 30 - 32 ft 8/8/2014

SVE-44 SVE44-082014(30-36') 30 - 36 ft 8/20/2014

SVE-45 SVE45-080614 (40-42') 40 - 42 ft 8/6/2014

SVE-46 SVE46-080414(18-22') 18 - 22 ft 8/4/2014

SVE-46 SVE46-080414(18-22')-DUP 18 - 22 ft 8/4/2014

SVE-47 SVE47-080114 (22-24') 22 - 24 ft 8/1/2014

Location Sample ID Depth Sample Date

Result Lab Quals
URS 
Quals

Result Lab Quals
URS 
Quals

Result Lab Quals
URS 
Quals

Result Lab Quals
URS 
Quals

Result Lab Quals
URS 
Quals

2.9 JN

2.3 JN 2.5 JN

0.027 JN

7.3 JN 32 JN

38 JN

Cyclohexane, 1-ethyl-4-methyl-, 
trans- (mg/kg)

Butane (mg/kg)
Benzene, 2-ethyl-1,4-dimethyl- 

(mg/kg)
Benzene, 4-ethyl-1,2-dimethyl- 

(mg/kg)
Butane, 2,2,3,3-tetramethyl- 

(mg/kg)

VOC TICs

Shell Oil Products US
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SEE LAST PAGE OF TABLE FOR NOTES
TABLE 2

4th STREET SVE EXTENSION: 
SUMMARY OF ANALYTES DETECTED

SVE-42 SVE42-080514(32-34') 32 - 34 ft 8/5/2014

SVE-43 SVE43-080814 (30-32') 30 - 32 ft 8/8/2014

SVE-44 SVE44-082014(30-36') 30 - 36 ft 8/20/2014

SVE-45 SVE45-080614 (40-42') 40 - 42 ft 8/6/2014

SVE-46 SVE46-080414(18-22') 18 - 22 ft 8/4/2014

SVE-46 SVE46-080414(18-22')-DUP 18 - 22 ft 8/4/2014

SVE-47 SVE47-080114 (22-24') 22 - 24 ft 8/1/2014

Location Sample ID Depth Sample Date

Result Lab Quals
URS 
Quals

Result Lab Quals
URS 
Quals

Result Lab Quals
URS 
Quals

Result Lab Quals
URS 
Quals

Result Lab Quals
URS 
Quals

4.5 JN

2.1 JN 2.2 JN

61 JN 49 JN

Cyclopentane, methyl- (mg/kg) Decane, 4-methyl- (mg/kg) Heptane (mg/kg) Heptane, 4-methyl- (mg/kg)Dodecane (mg/kg)

VOC TICs

Shell Oil Products US
Roxana, Illinois Page 8 of 16
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SEE LAST PAGE OF TABLE FOR NOTES
TABLE 2

4th STREET SVE EXTENSION: 
SUMMARY OF ANALYTES DETECTED

SVE-42 SVE42-080514(32-34') 32 - 34 ft 8/5/2014

SVE-43 SVE43-080814 (30-32') 30 - 32 ft 8/8/2014

SVE-44 SVE44-082014(30-36') 30 - 36 ft 8/20/2014

SVE-45 SVE45-080614 (40-42') 40 - 42 ft 8/6/2014

SVE-46 SVE46-080414(18-22') 18 - 22 ft 8/4/2014

SVE-46 SVE46-080414(18-22')-DUP 18 - 22 ft 8/4/2014

SVE-47 SVE47-080114 (22-24') 22 - 24 ft 8/1/2014

Location Sample ID Depth Sample Date

Result Lab Quals
URS 
Quals

Result Lab Quals
URS 
Quals

Result Lab Quals
URS 
Quals

Result Lab Quals
URS 
Quals

Result Lab Quals
URS 
Quals

1.6 JN

6.2 JN 7.8 JN 11 JN

54 JN

Hexane, 2,2,5-trimethyl- (mg/kg) Hexane, 2,4-dimethyl- (mg/kg) Hexane, 2,5-dimethyl- (mg/kg)Hexane (mg/kg)
Hexane, 2,2,5,5-tetramethyl- 

(mg/kg)

VOC TICs
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SEE LAST PAGE OF TABLE FOR NOTES
TABLE 2

4th STREET SVE EXTENSION: 
SUMMARY OF ANALYTES DETECTED

SVE-42 SVE42-080514(32-34') 32 - 34 ft 8/5/2014

SVE-43 SVE43-080814 (30-32') 30 - 32 ft 8/8/2014

SVE-44 SVE44-082014(30-36') 30 - 36 ft 8/20/2014

SVE-45 SVE45-080614 (40-42') 40 - 42 ft 8/6/2014

SVE-46 SVE46-080414(18-22') 18 - 22 ft 8/4/2014

SVE-46 SVE46-080414(18-22')-DUP 18 - 22 ft 8/4/2014

SVE-47 SVE47-080114 (22-24') 22 - 24 ft 8/1/2014

Location Sample ID Depth Sample Date

Result Lab Quals
URS 
Quals

Result Lab Quals
URS 
Quals

Result Lab Quals
URS 
Quals

Result Lab Quals
URS 
Quals

Result Lab Quals
URS 
Quals

4.3 JN

0.012 JN 0.013 JN

49 JN 48 JN

Naphthalene, decahydro- 
(mg/kg)

Isobutane (mg/kg) Isopentane (mg/kg)Hexane, 2-methyl- (mg/kg) Hexane, 3-methyl- (mg/kg)

VOC TICs
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SEE LAST PAGE OF TABLE FOR NOTES
TABLE 2

4th STREET SVE EXTENSION: 
SUMMARY OF ANALYTES DETECTED

SVE-42 SVE42-080514(32-34') 32 - 34 ft 8/5/2014

SVE-43 SVE43-080814 (30-32') 30 - 32 ft 8/8/2014

SVE-44 SVE44-082014(30-36') 30 - 36 ft 8/20/2014

SVE-45 SVE45-080614 (40-42') 40 - 42 ft 8/6/2014

SVE-46 SVE46-080414(18-22') 18 - 22 ft 8/4/2014

SVE-46 SVE46-080414(18-22')-DUP 18 - 22 ft 8/4/2014

SVE-47 SVE47-080114 (22-24') 22 - 24 ft 8/1/2014

Location Sample ID Depth Sample Date

Result Lab Quals
URS 
Quals

Result Lab Quals
URS 
Quals

Result Lab Quals
URS 
Quals

Result Lab Quals
URS 
Quals

Result Lab Quals
URS 
Quals

1.8 JN

3.4 JN

0.56 JN 0.007 JN

42 JN

34 JN

9-Octadecenamide, (Z)- (mg/kg) Octane, 2,6-dimethyl- (mg/kg) Octane, 4-methyl- (mg/kg) Pentane (mg/kg)Nonane (mg/kg)

VOC TICs

Shell Oil Products US
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SEE LAST PAGE OF TABLE FOR NOTES
TABLE 2

4th STREET SVE EXTENSION: 
SUMMARY OF ANALYTES DETECTED

SVE-42 SVE42-080514(32-34') 32 - 34 ft 8/5/2014

SVE-43 SVE43-080814 (30-32') 30 - 32 ft 8/8/2014

SVE-44 SVE44-082014(30-36') 30 - 36 ft 8/20/2014

SVE-45 SVE45-080614 (40-42') 40 - 42 ft 8/6/2014

SVE-46 SVE46-080414(18-22') 18 - 22 ft 8/4/2014

SVE-46 SVE46-080414(18-22')-DUP 18 - 22 ft 8/4/2014

SVE-47 SVE47-080114 (22-24') 22 - 24 ft 8/1/2014

Location Sample ID Depth Sample Date

Result Lab Quals
URS 
Quals

Result Lab Quals
URS 
Quals

Result Lab Quals
URS 
Quals

Result Lab Quals
URS 
Quals

Result Lab Quals
URS 
Quals

2 JN

28 JN 15 JN 2.5 JN

60 JN 110 JN

Pentane, 2,3,4-trimethyl- 
(mg/kg)

Tridecane (mg/kg)Pentane, 2,3-dimethyl- (mg/kg) Pentane, 2-methyl- (mg/kg)
Pentane, 3-ethyl-2-methyl- 

(mg/kg)

VOC TICs
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SEE LAST PAGE OF TABLE FOR NOTES
TABLE 2

4th STREET SVE EXTENSION: 
SUMMARY OF ANALYTES DETECTED

SVE-42 SVE42-080514(32-34') 32 - 34 ft 8/5/2014

SVE-43 SVE43-080814 (30-32') 30 - 32 ft 8/8/2014

SVE-44 SVE44-082014(30-36') 30 - 36 ft 8/20/2014

SVE-45 SVE45-080614 (40-42') 40 - 42 ft 8/6/2014

SVE-46 SVE46-080414(18-22') 18 - 22 ft 8/4/2014

SVE-46 SVE46-080414(18-22')-DUP 18 - 22 ft 8/4/2014

SVE-47 SVE47-080114 (22-24') 22 - 24 ft 8/1/2014

Location Sample ID Depth Sample Date

Result Lab Quals
URS 
Quals

Result Lab Quals
URS 
Quals

Result Lab Quals
URS 
Quals

Result Lab Quals
URS 
Quals

Result Lab Quals
URS 
Quals

4.3 JN 4 JN < 0.0059 U < 0.0059 U

0.238 0.0517

< 0.005 U < 0.005 U

0.0103 0.0035 J

< 0.005 U < 0.005 U

< 0.005 U < 0.005 U

64 JN 58 JN 0.0739 0.0345

Acenaphthene (mg/kg) Acenaphthylene (mg/kg)Unknown Benzene (mg/kg)Undecane (mg/kg) Unknown (mg/kg)

VOC TICs SVOCs
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SEE LAST PAGE OF TABLE FOR NOTES
TABLE 2

4th STREET SVE EXTENSION: 
SUMMARY OF ANALYTES DETECTED

SVE-42 SVE42-080514(32-34') 32 - 34 ft 8/5/2014

SVE-43 SVE43-080814 (30-32') 30 - 32 ft 8/8/2014

SVE-44 SVE44-082014(30-36') 30 - 36 ft 8/20/2014

SVE-45 SVE45-080614 (40-42') 40 - 42 ft 8/6/2014

SVE-46 SVE46-080414(18-22') 18 - 22 ft 8/4/2014

SVE-46 SVE46-080414(18-22')-DUP 18 - 22 ft 8/4/2014

SVE-47 SVE47-080114 (22-24') 22 - 24 ft 8/1/2014

Location Sample ID Depth Sample Date

Result Lab Quals
URS 
Quals

Result Lab Quals
URS 
Quals

Result Lab Quals
URS 
Quals

Result Lab Quals
URS 
Quals

Result Lab Quals
URS 
Quals

< 0.0059 U < 0.0059 U < 0.0059 U < 0.0059 U < 0.0059 U

0.189 0.023 0.0036 J 0.0046 J < 0.0058 U

< 0.005 U < 0.005 U < 0.005 U < 0.005 U < 0.005 U

0.0056 J < 0.0058 U < 0.0058 U < 0.0058 U < 0.0058 U

< 0.005 U < 0.005 U < 0.005 U < 0.005 U 0.0031 J

< 0.005 U < 0.005 U < 0.005 U < 0.005 U < 0.005 U

0.024 J < 0.031 U < 0.031 U < 0.031 U < 0.031 U

Anthracene (mg/kg) Benzo(a)anthracene (mg/kg) Benzo(a)pyrene (mg/kg) Benzo(b)fluoranthene (mg/kg) Benzo(g,h,i)perylene (mg/kg)

SVOCs

Shell Oil Products US
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SEE LAST PAGE OF TABLE FOR NOTES
TABLE 2

4th STREET SVE EXTENSION: 
SUMMARY OF ANALYTES DETECTED

SVE-42 SVE42-080514(32-34') 32 - 34 ft 8/5/2014

SVE-43 SVE43-080814 (30-32') 30 - 32 ft 8/8/2014

SVE-44 SVE44-082014(30-36') 30 - 36 ft 8/20/2014

SVE-45 SVE45-080614 (40-42') 40 - 42 ft 8/6/2014

SVE-46 SVE46-080414(18-22') 18 - 22 ft 8/4/2014

SVE-46 SVE46-080414(18-22')-DUP 18 - 22 ft 8/4/2014

SVE-47 SVE47-080114 (22-24') 22 - 24 ft 8/1/2014

Location Sample ID Depth Sample Date

Result Lab Quals
URS 
Quals

Result Lab Quals
URS 
Quals

Result Lab Quals
URS 
Quals

Result Lab Quals
URS 
Quals

Result Lab Quals
URS 
Quals

< 0.0059 U < 0.29 U < 0.0059 U < 0.0059 U < 0.012 U

0.0446 < 0.29 U 0.0589 0.373 2.82

< 0.005 U < 0.25 U < 0.005 U < 0.005 U < 0.01 U

< 0.0058 U < 0.29 U 0.004 J 0.0149 0.747

< 0.005 U < 0.25 U UJ < 0.005 U < 0.005 U < 0.01 U

< 0.005 U < 0.25 U < 0.005 U < 0.005 U < 0.0099 U

< 0.031 U 0.0431 J 0.0237 J 0.0947 6.65

1-Methylnaphthalene (mg/kg)Dimethyl phthalate (mg/kg) Fluoranthene (mg/kg) Fluorene (mg/kg)
Chrysene (1,2-

Benzphenanthracene) (mg/kg)

SVOCs
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SEE LAST PAGE OF TABLE FOR NOTES
TABLE 2

4th STREET SVE EXTENSION: 
SUMMARY OF ANALYTES DETECTED

SVE-42 SVE42-080514(32-34') 32 - 34 ft 8/5/2014

SVE-43 SVE43-080814 (30-32') 30 - 32 ft 8/8/2014

SVE-44 SVE44-082014(30-36') 30 - 36 ft 8/20/2014

SVE-45 SVE45-080614 (40-42') 40 - 42 ft 8/6/2014

SVE-46 SVE46-080414(18-22') 18 - 22 ft 8/4/2014

SVE-46 SVE46-080414(18-22')-DUP 18 - 22 ft 8/4/2014

SVE-47 SVE47-080114 (22-24') 22 - 24 ft 8/1/2014

Location Sample ID Depth Sample Date

Result Lab Quals
URS 
Quals

Result Lab Quals
URS 
Quals

Result Lab Quals
URS 
Quals

Result Lab Quals
URS 
Quals

0.0013 J < 0.0059 U < 0.0059 U 12.2 J

< 0.012 U 1.56 0.144 156

0.0012 J < 0.005 U < 0.005 U 2.55 J

1.63 0.0242 0.0067 249

< 0.01 U < 0.0016 JB U < 0.005 U < 13 U

< 0.0099 U < 0.005 U < 0.005 U < 13 U

12.1 0.112 0.0319 276

TPH-GRO (VOA) (mg/kg)

Hydrocarbons

Phenanthrene (mg/kg) Pyrene (mg/kg)2-Methylnaphthalene (mg/kg)

URS Qualifiers

J = The result is estimated.

B = Analyte is detected in the method blank.

UJ = The result is estimated non-detect.

SVOCs

Laboratory Qualifiers

< "U" = Not detected at the reporting limit.
J = The analyte was detected below the reporting limit.  Result is estimated.

JN = Estimated value for tentatively identified compound (TICs). (library search)

Note:  Library searches for TICs are used to look for the presence of non-target analytes.

TICs reported are those present at levels above ten percent of associated internal standard responses.
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\ AECOM 

1001 Highlands Plaza Drive West 

Suite 300 

St. Louis, MO 63110-1337 

www.aecom.com 

314 429 0100 tel 

314 429 0462 fax 

Memorandum 

 
URS Corporation (URS), on behalf of Shell Oil Products US (SOPUS), is presenting this memo with 
the summary of findings of work conducted as part of the Air Sparging and Soil Vapor Extraction Pilot 
Test (AS/SVE Pilot Test) at 146, 147 and 150 East 4th St., Roxana, IL. The Air Sparging and Soil 
Vapor Extraction Pilot Test was conducted to evaluate the viability of adding air sparging (AS) to 
enhance the performance of the existing SVE system in the vicinity of East 4th Street and Chaffer 
Streets, shown on Figure 1. 

The original AS/SVE Pilot Test scope of work included: 

1. Cone Penetration Testing (CPT) and Laser Induced Fluorescence (i.e., Rapid Optical Screening 
Tool [ROST™]) borings; 

2. Modification of SVE well SVE-3, installation of vapor monitoring point VMP-56, installation of 
additional monitoring points,  and installation of an air sparging well; 

3. A helium tracer test; and 
4. A step and constant rate AS/SVE test. 

Fine grained soil encountered at approximately 38 feet below ground surface (bgs) during installation 
of VMP-56 caused URS to accelerate the schedule and conduct a preliminary helium test before 
completion of AS and monitoring well installation as the presence of this fine grained layer could 
inhibit air sparge effectiveness. 

This memorandum contains a summary of the observations and findings made during the  
CPT/ROST assessment conducted on the subject properties, the modification of SVE-3R,  the 
installation of VMP-56, and results of helium tracer testing conducted at VMP-56 and SVE-3R, 
located on, and adjacent to the subject properties. 

Summary of Observations  

CPT/ROST Investigation 

Cone Penetration Testing (CPT) and Laser Induced Fluorescence (i.e., Rapid Optical Screening Tool 
[ROST™]) borings were advanced to help characterize the geology of the pilot test area and to obtain 
additional information on the potential presence of residual hydrocarbons in the subsurface. Twelve 
CPT Borings (ROST-31 through ROST-42) were advanced beneath the three parcels during May 
2013. The results of the CPT were consistent with observations made during previous investigations 
performed in the area. A thin layer of fine grained material was encountered at about 20 feet bgs in a 
few of the northern CPT locations (ROST-32, 34, 35, and 36). Additional fine grained layers were 
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encountered between 30 and 40 feet bgs in seven of the twelve CPT locations, including a fine 
grained layer approximately 37 feet bgs at ROST-37. 

Ten of the twelve ROST™ locations had minor fluorescence, ranging from 3% to 13%. ROST-32 had 
84% maximum fluorescence at 31 feet bgs. ROST-37 had 79% maximum fluorescence at 39 feet 
bgs, which was approximately two feet below the fine grained layer. Groundwater was encountered in 
this CPT location at approximately 42 feet bgs. The report for the CPT/ROST investigations, including 
CPT logs and additional information on this technology, was included in the Air Sparging and SVE 
Pilot Test Work Plan, submitted to IEPA in August, 2013. 

SVE-3R and VMP-56 

Existing SVE well SVE-3 had a screened interval from 5 to 15 feet bgs. This well was modified by 
over drilling the casing and screen with a hollow stem auger for complete removal of the well 
materials and filter pack. This method of modification did not allow for soil sampling to occur during 
drilling. The modified well, now referred to as SVE-3R, was constructed with a new screened interval 
from 31 to 41 feet bgs for the purpose of vapor removal from the lower vadose zone immediately 
above groundwater. This screen interval was chosen to place the screen above and below the fine 
grained soil observed at approximately 37 feet in ROST-37 and above the water level observed in 
nearby groundwater monitoring well MW-17. The construction completion report for SVE-3R is 
presented in Attachment 1. 

A new monitoring location, VMP-56, was installed 15 feet northwest of SVE-3R/SVE-25 to monitor the 
vacuum at various depths throughout the pilot test. Three, 6-inch long stainless steel well screens 
(ports) were installed at depths of 10, 25, and 38.5 feet. The boring log for VMP-56 indicated a layer 
of silt and clay between 36 and 40 feet which corresponded with the fine-grained materials observed 
at ROST-37. The boring log for VMP-56 indicated that groundwater was present at 38.5 feet bgs. This 
observation was based on wet soils recovered beneath the silt and clay and not on measured 
groundwater levels. The boring log and construction completion report for VMP-56 is presented in 
Attachment 2. Analysis for grain size distribution in a sample from 37-38 feet bgs was performed by 
Terra Sense, Inc. The result was a dual soil classification of CL-ML confirming the presence of a clay-
silt layer in VMP-56. The soil sample had a moisture content of 31%.  Results from this test are 
presented in Attachment 3. Approximate elevations of screen intervals, the silt and clay layer, and 
groundwater for VMP-56-38.5 and SVE-3R are summarized on the table below. 

 VMP-56-38.5

Approximate Elevation (msl) 

SVE-3R 

Approximate Elevation (msl) 

Ground Surface 442.37 441.71 

Clay and Silt 406 – 402 406-402 (estimated) 

Screen  404.37- 403.87 410.71- 400.71 

Groundwater (MW-17, 2013 -2014) 402.15-399.20 402.15-399.20 

Accutest Laboratories performed the analysis for three discrete soil samples collected during the 
boring of VMP-56. The results for BTEX are presented in the table below, indicating non-detections at 
the 10 and 25 foot bgs depths and detections at the 38.5 foot bgs depth. 
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Depth 
Sample 

Date 

Benzene Toluene Ethylbenzene Xylenes (total) 

Result (mg/kg) Result (mg/kg) Result (mg/kg) Result (mg/kg) 

9 - 11 ft. 8/28/2013 < 0.00078 < 0.0078 < 0.0031 < 0.0031 

24 - 25 ft. 8/28/2013 < 0.00071 < 0.0071 < 0.0028 < 0.0028 

38 - 38.5 ft. 8/28/2013 104 1980 876 3160 

VMP -SVE Helium Tracer Test  

The existing SVE system has been very effective at removing soil vapors and providing pneumatic 
control in the vadose zone beneath the Site, including the 4th and Chaffer Street area.  However, 
injection of air during air-sparging can change the pneumatic conditions (pressure distribution) in the 
subsurface which can affect the transport and capture of the soil gas and sparged air.   The design for 
the AS/SVE Pilot Test called for sparge flow rates of 10, 20, and 40 SCFM.  Due to the proximity of 
the planned air-sparge area to residences, a helium tracer test was conducted to assess the efficacy 
of the SVE system in capturing the injected helium before proceeding with an AS/SVE pilot test.    

The CPT and ROST investigation in the area and the soil encountered in VMP-56, revealed the 
presence of a silt and clay layer at 36 to 37 feet bgs, which appears to be relatively consistent across 
the planned test area. Based on the groundwater elevation in MW-17 in 2013 and 2014, only 1 – 3 
feet of unsaturated sandy soil between the groundwater surface and the base of this clay layer is 
available for the SVE system to capture the sparged air.  The clay layer presents additional 
challenges that are discussed in more detail later. A conceptual drawing and cross section of the 
helium tracer test is included as Attachment 4.  VMP-56-38.5 and SVE-3R were used as injection 
and extraction locations, respectively, for the tracer test. 

SVE-3R is connected to the Blue Line of the SOPUS Roxana SVE system. At the time of the pilot 
test, the line had four wells operating on the line, SVE 12, 11, 10, and 3R (in order of distance from 
the SVE header). Flow measurement for the blue line is recorded at the header and was 
approximately 97 scfm on the day of the test. Making the assumption that flow is evenly distributed 
across the total well screen for the 4 wells operating on the blue line on the day of the test, flow at 
SVE-3R is estimated to have been 25% or 24.25 scfm. 

The test was performed on December 27, 2013 to evaluate the recovery at SVE-3R of helium injected 
into VMP-56-38.5 located approximately 15 feet away. Helium concentration at the SVE-3R sample 
port was measured using an MGD-2002 helium detector. This portable instrument uses a thermal 
conductivity detector to detect helium.   

Helium was injected in VMP-56-38.5 by connecting a cylinder of helium directly to the stainless steel 
tubing of the sample port. Helium was injected at a rate of 8L/min for 46 minutes using an adjustable 
fixed-flow regulator attached to the helium tank. Recovery of the injected helium was continuously 
monitored at the “downstream” sample port at SVE-3R. A helium detector was connected to a 
peristaltic pump (to overcome the back pressure of the vacuum) operating at 1L/min through a 
stainless steel dip-tube inserted into the “downstream” sample port on SVE-3R. The dip-tube was 
inserted into the center of the SVE-3R lateral piping to overcome turbulence along the pipe wall. Four 
Tedlar bags were also obtained during the test, which were later screened for helium to compare with 
instantaneous helium readings. 

The concentration of helium was monitored and recorded for approximately two hours. A time 
weighted average of helium concentrations was calculated from the recovery data. A recovered mass 
was calculated using the following equation: 
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Mass (scf) = Time Weighted Avg. Conc. (ppmv/1,000,000) x [SVE Flow (scfm) x Recovery T 
(min)] 

Summary of Findings and Conclusions 

During the December 27, 2013 helium injection test at VMP-56, the total volume of helium injected 
into VMP-56-38.5 was 12.99 scf. Helium was first detected in SVE-3R 26 minutes after the initial 
injection into VMP-56-38.5. Helium injection was turned off after 46 minutes. Once detected, helium 
concentrations continued to rise at a linear rate throughout the injection period and immediately 
afterwards, until peaking at 5,800 ppm 63 minutes after the initial injection. After hitting the peak 
concentration, the helium levels declined at a roughly linear rate for 45 minutes before becoming 
undetectable in the system. Four confirmation Tedlar bag samples were collected over the course of 
the test and each contained concentrations of helium comparable to the corresponding direct 
readings. Helium concentrations at SVE-3R were recorded almost every minute until non-detectable 
readings were observed. The collection of tedlar bags was also recorded. The data from this test are 
provided in Table 1 and Chart 1. 

The time weighted average of the helium concentrations of recovered off gas at SVE-3R was 3,269 
ppmv. An average of the four tedlar bag samples collected during the test was 2,950 ppmv. The 
estimated flow at SVE-3R was estimated at 24.25 scfm. Using this estimated flow and the time 
weighted averages and tedlar bag results, the percent recoveries from the helium tracer test ranged 
from 45 to 50 %. These results indicate only partial recovery of helium injected at 38.5 feet bgs at a 
distance of 15 feet away from of SVE-3R despite the fact that the injection point is well within the 
radius of influence of the SVE well. 

Air Sparge and SVE design guidance documents1 suggest that helium recoveries above 80% indicate 
the majority of the sparged air in a fully implemented system should be recovered. Recoveries of less 
than 30% are generally considered to indicate that air sparge is not a practical option. Between these 
two values, the viability of air sparge is uncertain and partly dependent on site specific conditions. 
URS does not recommend the development of an air sparge system at 4th and Chaffer due to the 
following: 

 Recovery of sparged air will be constrained by the clay-silt layer at 36-40 feet bgs which limits the 
area of open screen to recover sparged air above the water table to 1-3 feet (see Attachment 4). 

 Groundwater levels over the past two years have at times completely saturated the sandy soil 
layer beneath the clay-silt layer in the vicinity of the test. 

 During a full scale test or the operation of an air sparge system, 2-3 feet of groundwater 
mounding would be expected in the vicinity of the sparge wells. This would further restrict the 
area of open screen for recovery of sparged air. 

 If a system were fully implemented, unrecovered or fugitive sparged air containing VOC’s could 
migrate laterally into the vadose zone in an uncontrolled manner that could negatively impact soil 
vapor concentrations elsewhere in the area. 

Therefore, as the geology and hydrogeology conditions at the site appear to impede the ability of the 
system to recover sparged air and localized groundwater mounding from air sparging will further 
impede recovery, URS recommended that further testing of AS/SVE at this location is cancelled. It 
should be noted that while the conditions do not support the use of air sparge, the current SVE 
systems remains a viable technology for recovery of soil vapor at various depths through the soil 
profile. 

                                                      
1 Leeson, et.al. August 12, 2002, “Air Sparging Design Paradigm”, prepared by Battelle 
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Enclosures: 

Table A1 VMP-56/SVE-3R Helium Tracer Test Recovery Data  
Figure A1 Pilot Test Site Layout Map 
Chart A1 VMP-56-38.5 Helium Recovery Test Graph  
Attachment 1 SVE-3R Well Construction Diagram 
Attachment 2 VMP-56 Boring Log and Well Construction Diagram 
Attachment 3 VMP-56 Particulate Size Distribution 
Attachment 4  Helium Tracer Test Cross Section and Conceptual Diagram  
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Table A-1
VMP-56/SVE-3R Helium Tracer Test Recovery Data

Well ID Date Time [Helium] (ppm)
Time 

between 
readings

Average He 
Concentration Between 

Readings (ppm)

Time*Average He 
Concentration Between 

Readings Comments 
SVE-3R 12/27/2013 10:37 0.0 Begin injecting He into VMP-56-38.5 at 8L/min.
SVE-3R 12/27/2013 11:03 25 0:26 0 0 Helium begins to linearly rise on instrument.
SVE-3R 12/27/2013 11:07 1100 0:04 563 2 Tedlar sample: 1275 ppm.
SVE-3R 12/27/2013 11:13 3000 0:06 2050 9
SVE-3R 12/27/2013 11:17 4300 0:04 3650 10 Tedlar sample: 4225 ppm.
SVE-3R 12/27/2013 11:20 5000 0:03 4650 10 Tedlar sample: 4500 ppm.

SVE-3R 12/27/2013 11:24 5100 0:04 5050 14
Helium tank turned off at 1123. Begin taking instantaneous readings 
approx. every 1 min.

SVE-3R 12/27/2013 11:25 5200 0:01 5150 4
SVE-3R 12/27/2013 11:26 5400 0:01 5300 4
SVE-3R 12/27/2013 11:27 5500 0:01 5450 4
SVE-3R 12/27/2013 11:28 5600 0:01 5550 4
SVE-3R 12/27/2013 11:29 5700 0:01 5650 4
SVE-3R 12/27/2013 11:30 5600 0:01 5650 4
SVE-3R 12/27/2013 11:31 5600 0:01 5600 4
SVE-3R 12/27/2013 11:33 5700 0:02 5650 8
SVE-3R 12/27/2013 11:34 5700 0:01 5700 4
SVE-3R 12/27/2013 11:35 5700 0:01 5700 4
SVE-3R 12/27/2013 11:37 5700 0:02 5700 8
SVE-3R 12/27/2013 11:38 5700 0:01 5700 4
SVE-3R 12/27/2013 11:40 5800 0:02 5750 8
SVE-3R 12/27/2013 11:41 5600 0:01 5700 4
SVE-3R 12/27/2013 11:42 5500 0:01 5550 4
SVE-3R 12/27/2013 11:43 5400 0:01 5450 4
SVE-3R 12/27/2013 11:44 5300 0:01 5350 4
SVE-3R 12/27/2013 11:45 5300 0:01 5300 4
SVE-3R 12/27/2013 11:47 5200 0:02 5250 7
SVE-3R 12/27/2013 11:48 5100 0:01 5150 4
SVE-3R 12/27/2013 11:49 5000 0:01 5050 4
SVE-3R 12/27/2013 11:50 4900 0:01 4950 3
SVE-3R 12/27/2013 11:51 4700 0:01 4800 3
SVE-3R 12/27/2013 11:52 4600 0:01 4650 3
SVE-3R 12/27/2013 11:53 4200 0:01 4400 3
SVE-3R 12/27/2013 11:54 4000 0:01 4100 3
SVE-3R 12/27/2013 11:55 3800 0:01 3900 3
SVE-3R 12/27/2013 11:56 3500 0:01 3650 3
SVE-3R 12/27/2013 11:57 3300 0:01 3400 2
SVE-3R 12/27/2013 11:58 3000 0:01 3150 2
SVE-3R 12/27/2013 11:59 2800 0:01 2900 2
SVE-3R 12/27/2013 12:00 2500 0:01 2650 2
SVE-3R 12/27/2013 12:04 2200 0:04 2350 7 Tedlar sample (from 1201): 1750 ppm.
SVE-3R 12/27/2013 12:05 1900 0:01 2050 1
SVE-3R 12/27/2013 12:06 1600 0:01 1750 1
SVE-3R 12/27/2013 12:07 1400 0:01 1500 1
SVE-3R 12/27/2013 12:08 1300 0:01 1350 1
SVE-3R 12/27/2013 12:09 1100 0:01 1200 1
SVE-3R 12/27/2013 12:10 1000 0:01 1050 1
SVE-3R 12/27/2013 12:11 900 0:01 950 1
SVE-3R 12/27/2013 12:12 800 0:01 850 1
SVE-3R 12/27/2013 12:13 700 0:01 750 1
SVE-3R 12/27/2013 12:14 600 0:01 650 0
SVE-3R 12/27/2013 12:15 500 0:01 550 0
SVE-3R 12/27/2013 12:16 400 0:01 450 0
SVE-3R 12/27/2013 12:17 400 0:01 400 0
SVE-3R 12/27/2013 12:18 300 0:01 350 0
SVE-3R 12/27/2013 12:19 300 0:01 300 0
SVE-3R 12/27/2013 12:20 200 0:01 250 0
SVE-3R 12/27/2013 12:21 200 0:01 200 0
SVE-3R 12/27/2013 12:22 200 0:01 200 0
SVE-3R 12/27/2013 12:23 100 0:01 150 0
SVE-3R 12/27/2013 12:24 100 0:01 100 0
SVE-3R 12/27/2013 12:25 0 0:01 50 0

Time of He Recovery:
82 min 82 min

Time Weighted Average Concentration of Test

Average of four Tedlar bag samples 

3,269 ppm 2,950 ppm

Percent Recovery Inputs

SVE flow rate 24.25 scfm 24.25 scfm
Injection flow rate 0.28 scfm 0.28 scfm
Injection time 46.00 minutes 46.00 minutes
Volume He inject 12.99 scf 12.99 scf
Total Volume dur 6.50 scf 5.87 scf

% Recovery 50.04% 45.16%

= (∑ time between readings * average 
concentration during interval)/ total test time



 Figures 
 

 
 

 

SHELL\ROX 2014\17-SVE SYSTEM EXTENSION\Construction Completion Report\FINAL\APPENDICES\1-Appendix A



A1B1A1



 Charts 
 

 
 

 

SHELL\ROX 2014\17-SVE SYSTEM EXTENSION\Construction Completion Report\FINAL\APPENDICES\1-Appendix A



CHART A1
VMP‐56‐38.5 HELIUM RECOVERY TEST GRAPH 

Shell Oil Products US
Roxana, IL Page 1
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ATTACHMENTONE SVE-3R Well Construction Diagram 
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GROUND SURFACE ELEVATION JOB NUMBER

TOP OF INNER WELL CASING ELEVATION BORING NUMBER

DATUM INSTALLATION DATE

LOCATION

TIME

LENGTH OF WELL SCREEN  FEET.

SLOT SIZE  INCHES.

TOTAL LENGTH OF RISER PIPE  FEET AT

 INCH DIAMETER.

TYPE OF PACK AROUND WELL POINT OR SLOTTED PIPE

.

DEPTH TO TOP OF INNER CASING BELOW GROUND

SURFACE FEET.

TYPE OF UPPER BACKFILL .

BOREHOLD DIAMETER  INCHES.

DEPTH TO GROUNDWATER  FEET BELOW TOP

OF INNER CASING  HOURS AFTER WELL

DEVELOPMENT.

TOTAL DEPTH OF BOREHOLE FEET.*

TYPE OF LOWER BACKFILL .

PIPE MATERIAL .

SCREEN MATERIAL .

* (DEPTH FROM GROUND SURFACE)

MONITOR WELL INSTALLATION DETAILS

1988 USGS 29-Aug-13

FLUSH MOUNT MONITORING WELL CONSTRUCTION DIAGRAM

441.71 21562850

440.75 SVE-3R

FEET.*DEPTH TO TOP OF FILTER PACK 29.00

Roxana, IL

DEPTH TO BOTTOM OF WELL POINT OR SLOTTED PIPE

41.15 FEET.*

DEPTH TO  TOP OF SEAL 1815

10
0.01

4.54 FEET.*

29.63

4

8

36.9

ANSI/NSF Quartz Sand

CONCRETE CAP? YES NO (CIRCLE ONE)

Schedule 40 PVC

URS
        Corporation

NA

41.17

ANSI/NSF Quartz Sand

Schedule 40 PVC

1.54

Bentonite Pellets

8

7

1

9

11

5

14

4

3

2

15

6

1

13

12

15

14

2

9

11

1

13

12

8

1

3

4

5

7

6



 VMP-56 Boring Log and 

ATTACHMENTTWO Well Construction Diagram 
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GROUND SURFACE ELEVATION (FEET) JOB NUMBER

TOP OF INNER WELL CASING ELEVATION

DATUM

.

1 CONCRETE CAP? NO (CIRCLE ONE)

2 BOREHOLE DIAMETER  INCHES

3 TOTAL DEPTH OF BOREHOLE FEET*

4 TYPE OF PACK AROUND SCREEN

5 RISER MATERIAL

6 RISER DIAMETER INCHES

7 SCREEN MATERIAL

8 TYPE OF SEAL

* (DEPTH FROM GROUND SURFACE)

NOTE: DRAWING NOT TO SCALE

Stainless Steel

41

ANSI/NSF        
Quartz Sand

Corporation

YES

Stainless Steel

Bentonite Pellets

4.25

21562850442.37

Roxana, Illinois - east end of 4th Street near Chaffer Ave.

0.125

INSTALLATION DATE 8/28/2013

VMP-56

VAPOR MONITORING POINT CONSTRUCTION DIAGRAM
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ATTACHMENTTHREE VMP-56 Particulate Size Distribution 
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URS #21562850
Roxana Site - Air Sparge / Soil Vapor Extraction Pilot

LABORATORY TESTING DATA SUMMARY

BORING SAMPLE DEPTH IDENTIFICATION TESTS REMARKS

WATER USCS SIEVE HYDROMETER

NO. NO. CONTENT SYMB. MINUS % MINUS

 (1) NO. 200 2 m

(ft) (%) (%) (%)

VMP-56 37-38 31.0 CL-ML 93.8 4

Note:  (1)  USCS symbol based on visual observation and Sieve reported.

Prepared by:  JR
Reviewed by:  CMJ
Date:  9/18/2013 

TerraSense, LLC
45H Commerce Way
Totowa, NJ  07512

Project No.:  T21562850 
File: Indx1.xls

 Page 1 of 1



COBBLES GRAVEL SAND SILT OR CLAY Symbol   
COARSE FINE COARSE MEDIUM FINE Boring VMP-56

U.S. Standard Sieve Size Sample

Depth 37-38

% +3" 0.0

% Gravel 0.0

% SAND 6.2

%C SAND 0.0

%M SAND 0.1

%F SAND 6.1

% FINES 93.8

% -2 4

D100 (mm) 2.00

D60 (mm) 0.05

D30 (mm) 0.02

D10 (mm)

Cc

Cu

Particle  
Size PERCENT FINER

(Sieve #)   
4"

3"

1 1/2"

3/4"

3/8"

4

10 100.0

20 99.9

40 99.9

60 99.6

SYMBOL w (%) LL PL PI USCS DESCRIPTION AND REMARKS Date Tested 100 98.7
 31.0 CL-ML 9/10/2013 200 93.8



T21562850 21562850
 PARTICLE SIZE DISTRIBUTION

TerraSense, LLC URS

Roxana Site - Air Sparge / Soil Vapor Extraction Pilot

Gray, Silty clay
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ATTACHMENTFOUR Conceptual Diagram 
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SECTIONTHREE  SVE Well Installation 

  3-2 

Well No. 
Screen Interval 

(ft bgs) 
Location and Rationale 

SVE-42 25-35 

NE corner of Lot 150 - ROSTTM response of 5% total fluorescence in 
ROST-31 at 27 feet bgs. Benzene soil vapor levels greater than screening 
criterion in VMP-3; ROSTTM responses of 34% and 37% total 
fluorescence in ROST-5 (located north of subject parcels) at 23.5 and 33 
feet bgs, respectively. 

SVE-43 25-35 
NW corner of Lot 146 - ROSTTM response of 84% total fluorescence in 
ROST-32 at 31 feet bgs. 

SVE-44 25-35 
SW corner of Lot 146 - ROSTTM response of 4% total fluorescence in 
ROST-36 at 37 feet bgs.  

SVE-45 37-42 
Central portion of Lot 150 – ROSTTM response of 79% total fluorescence 
in ROST-37 at 39 feet bgs. Short screen intended to target impact within 
and below a silty sand to sandy silt layer. 

SVE-46 15-25 

NW corner of Lot 147 - ROSTTM response of 6% total fluorescence in 
ROST-39 at 20 feet bgs. Indicates residual hydrocarbon impact within 
silty sands to sandy silts. ROSTTM response of 11% total fluorescence in 
ROST-40 at 19 feet bgs. 

SVE-47 15-25 

SW corner of Lot 147 – ROSTTM response of 6% total fluorescence in 
ROST-39 at 20 feet bgs. ROSTTM response of 11% total fluorescence in 
ROST-40 at 19 feet bgs. Benzene soil vapor levels greater than screening 
criteria in VMP-50 at 30 feet bgs; ROSTTM response of 19% total 
fluorescence in ROST-9 (located south of subject parcels) at 21 feet bgs.   

The anticipated locations and screen intervals presented on the above table are based on review of 

available data and subject to modification based on field observations. The SVE wells located near the 

perimeter of the parcel boundaries will be placed as near to the property lines as possible to facilitate 

drilling and piping installation activities. 

3.2 SVE WELL INSTALLATION PROCEDURES AND CONSTRUCTION  

SVE well borings will be advanced utilizing hollow-stem auger (HSA) drilling technology. Soil from the 

borings will be continuously logged to document the lithology in accordance with applicable ASTM 

standards and the Unified Soil Classification System (USCS). Soil attributes such as color, particle size, 

consistency, moisture content, structure, plasticity, odor (if obvious), and organic content (if visible) will 

be noted. In addition, the soil will be screened in the field using a photoionization detector (PID). 

Observations will be recorded on soil boring logs. It is anticipated that one discrete soil sample will be 

collected for laboratory analysis from each boring from a depth having the highest PID reading within the 

screened interval of the proposed SVE well. If the highest PID reading in a boring is not within the 

screened interval, an additional sample will be collected from the depth exhibiting the highest PID 

reading. 

Each SVE well will be constructed of 4-inch diameter, 0.010-inch slotted, Schedule 40 PVC well screen 

and Schedule 40 PVC riser. Screens will be 10-feet long with the exception of SVE-45 where a 5-foot 

screen will be used. A granular filter pack will extend to approximately 2-feet above the top of the screen. 

An approximate 3-foot thick bentonite seal will be installed immediately above the sand pack. The 

remaining annular space will be filled with cement bentonite grout to a depth of approximately 2-feet bgs. 
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SECTIONTHREE  SVE Well Installation 

  3-3 

The well will be completed in a flush mount vault of size and configuration to facilitate the connection of 

the well head to the SVE piping. 

3.3 EXISTING EAST 4TH STREET SVE WELLS 

Three existing SVE wells, SVE-3R, -4, and -25 are currently located in vaults in 4th Street and are 

connected to the system inside the refinery by underground piping. The following provides information 

on the planned future use of these wells. 

SVE-3R 

This well was overdrilled and deepened in August 2013 and currently screened from 31-41 feet bgs. It is 

proposed that the well will continue to be utilized as part of the SVE System. 

SVE-4 

The screen of SVE-4 is at a shallow depth (5-15 feet bgs) and screening results from nearby VMP wells 

currently show only minor concentrations of hydrocarbon vapors at shallow depths; therefore, SVE-4 is 

not currently operating. Future operation of this well will be determined based on future vapor monitoring 

results. Proposed new well SVE-44 will be located approximately 20 feet northwest of SVE-4 and will be 

screened deeper (25-35 feet bgs), as discussed in Section 3.1. 

SVE-25 

SVE-25 is located in the same vault as SVE-3R and is a shallow well with the screened interval from 10-

25 feet bgs. Well SVE-25 is currently not operating since screening results show only minor 

concentrations of hydrocarbon vapors at shallow depths in nearby VMPs. Future operation of this well 

will be determined based on future vapor monitoring results. 
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  Figures 

 

Figures 

 Figure 1 – Site Location Map 

 Figure 2 – Soil Vapor Extraction System Overall Plan 

 Figure 3 – Proposed SVE Wells Near 4th and Chaffer Streets 

 Figure 4 – Geologic Cross Section Locations & Plan View of Total Fluorescence >2% 

 Figure 5 – Cross Section A – A’ 

 Figure 6 – Cross Section B – B’ 

 Figure 7 – Proposed SVE Piping Near 4th & Chaffer Streets 

Figure 8 – Cross Sections and Trench Detail 
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 Appendix A – CPT and ROSTTM Logs 

Appendix B – Vacuum Loss and RTO Capacity Calculations 
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ROST Fluorescence Response Data 
~--------------------------------

Site: Connoco-Roxana,IL 

Client: URS 

Date/Time: 8/25/2009@ 5:29:23 PM 

ROST Unit: Houston 

Operator: Robert Biehle 

Fugro Job#: 04.1 909-0044 

Max fluorescence: 37.25%@ 32.41 ft 

Final depth BGS: 46.12 ft 
~------------------------------------~---~-------------------------------·---
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Fugro Geosciences, Inc., 6105 Rookin, Houston, TX 77074 (713) 346-4000 www.geo.fugro.com A._ 
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ROST Fluorescence Response Data 

Site: Conoco-Roxana,IL 

Client: URS 

Date/Time: 8/26/2009 @ 10:29:41 AM 

ROST Unit: Houston 

ROST-09 

Operator: Robert Biehle 

Fugro Job#: 04.1909-0044 

Max fluorescence: 19.34%@ 21.09 ft 

Final depth BGS: 46.05 ft 
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Fugro Geosciences, Inc., 6105 Rookin, Houston, TX 77074 (713) 346-4000 www.geo.fugro.com 
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Job Number 04.1913-0025 CPT Number ROST-31 Location Roxana, Illinois 

Operator Robert Biehle Date and 1 08:..:·M=a,_-=-20:::...1:...:3'--___;:0~9:....::1..:...:7:59 Cone Number F7.5CKE2HAW21165 

J: 
1-a.. 
LU a 

Client 

• 1 - sensitive fine grained 

• 2 - organic material 

• 3- clay 

URS Corporation 

CPT DATA 

• 4 - silty clay to clay • 7 - silty sand to sandy silt 

• 5 - clayey silt to silty clay ~ 8 - sand to silty sand 

• 6 • sandy silt to clayey silt • 9- sand 

Robertson et al. 1986 * Overconsolldated or Cemented 

• 1 0 - gravelly sand to sand 

• 11 -very stiff fine grained (*) 

• 12 - sand to clayey sand (*) 
P:\Projects\Environmental\SHELL\ROX 2014\17-SVE SYSTEM EXTENSION\Conceptual Design\FINAL



ROST Fluorescence Response Data 

Site: Roxana, IL 

Client: URS Corporation 

Date/Time: 5/8/2013@ 9:17:48 AM 

ROST Unit: Houston 
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Job Number 04.1913-0025 CPT Number ROST-32 Location Roxana, Illinois 

Operator Robert Biehle Date and 1 09,__-;.:cMc;:;a,_--=2"'-0..:..13=--_1.:...1:..:.:..:..12=:49 Cone Number F7.5CKE2HAW21165 

I 
1-
a.. 
w 
0 

Client 

• 1 - sensitive fine grained 

• 2 - organic material 

• 3- clay 

URS Corporation 

CPT DATA 

• 4 - silty clay to clay • 7 - silty sand to sandy silt 

• 5 - clayey silt to silty clay m 8 - sand to silty sand 

• 6 - sandy silt to clayey silt • 9- sand 

Robertson et al. 1986 • Overconsolidated or Cemented 

• 10- gravelly sand to sand 

• 11 -very stiff fine grained (*) 

• 12 - sand to clayey sand (*) 
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Site: Roxana, IL 

Client: URS Corporation 

ROST Fluorescence Response Data 

Operator: Robert Biehle 

Fugro Job#: 04.1913-0025 

Date/Time: 5/9/2013@ 11:13:57 AM 

ROST Unit: Houston 

Max fluorescence: 84.57%@ 31.30 ft 

Final depth BGS: 70.02 ft 

--CD 
J! -.c -Q. 
CD c 

ROST-32 
0~--------------------------------~ 

10 L -------1 1 

20 -

30 2 

40 -

3 

70 
4 

80 4---------------~--------------~ 

0 50 
Fluorescence (%RE) 

100 

0.001 

0.000 

~ 
1 0.000 
~ 
(/) 

0.000 

0 100 200 

Waveform 31.30 ft 
0.232 

0.174 

~ 
~ 0.115 
I» 
in 

0.056 

0 100 200 

0.007 

0.005 

~ 
~ 0.003 
~ 
<I) 

0.002 

0.007 

0.005 

~ 
~ 0.003 
~ 

0.002 

0 100 200 
Time (ns) 

Fugro Geosciences, Inc., 6105 Rookin, Houston, TX 77074 (713) 346-4000 www.geo.fugro.com 

300 

300 

300 
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Job Number 04.1913-0025 CPT Number ROST-33 Location Roxana, Illinois 

Operator Robert Biehle Date and 1 09'----M=ay._--=2-""01"'"'3"-----_0=..;8:..;c:-=-37:...::10 Cone Number F7.5CKE2HAW21165 

J: 
1-
0.. 
LU 
Cl 

30 

50 

60 

70 

Client 

I-;-

• 1 - sensitive fine grained 

• 2 - organic material 

• 3- clay 

URS Corporation 

CPT DATA 

r--

+---

• 4 - silty clay to clay • 7 - silty sand to sandy silt 

• 5 - clayey silt to silty clay • 8 - sand to silty sand 

• 6 - sandy silt to clayey silt • 9- sand 

Robertson et al. 1986 • Overconsolidated or Cemented 

• 10- gravelly sand to sand 

• 11 -very stiff fine grained (*) 

• 12 - sand to clayey sand (*) 
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ROST Fluorescence Response Data 

Site: Roxana, IL 

Client: URS Corporation 

Date/Time: 5/9/2013 @ 8:36:20 AM 

ROST Unit: Houston 
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Operator: Robert Biehle 

Fugro Job#: 04.1913-0025 

Max fluorescence: 4.95% @ 54.11 ft 

Final depth BGS: 70.04 ft 
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Job Number 04.1913-0025 CPT Number ROST-34 Location Roxana, Illinois 

Operator Robert Biehle Date and 1 08-Ma -2013 14:02:55 Cone Number F7.5CKE2HAW21165 

J: 
1-a.. 
UJ 
Cl 

80 

Client 

• 1 - sensitive fine grained 

• 2- organic material 

• 3- clay 

URS Corporation 

CPT DATA 

• 4 - silty clay to clay 

• 5 - clayey silt to silty clay 

• 6 - sandy silt to clayey silt 

• 7 - silty sand to sandy silt 

u 8 - sand to silty sand 

• 9- sand 

Robertson et al. 1986 * Overconsolidated or Cemented 

• 10 - gravelly sand to sand 

• 11 -very stiff fine grained (*) 

• 12 - sand to clayey sand (*) 
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ROST Fluorescence Response Data 

Site: Roxana, IL 

Client: URS Corporation 

Date/Time: 5/8/2013@ 2:16:05 PM 

ROST Unit: Houston 

ROST-34 

Operator: Robert Biehle 

Fugro Job#: 04.1913-0025 

Max fluorescence: 3.00% @ 52.35 ft 

Final depth BGS: 70.08 ft 
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Job Number 04.1913-0025 CPT Number ROST-35 Location Roxana, llllnois 

Operator Robert Biehle Date and 1 08'--·=M=a,_y--=2"'-0-'-13=---_1..:...0:..;;:..:...41-'-':49 Cone Number F7.5CKE2HAW21165 

:I: 
1-
Q. 
UJ 
Cl 

50 

60 

70 

Client 

• 1 - sensitive fine grained 

• 2 - organic material 

• 3- clay 

URS Corporation 

CPT DATA 

• 4 - silty clay to clay • 7 - silty sand to sandy silt 

• 5 - clayey silt to silty clay • 8 - sand to silty sand 

• 6 - sandy silt to clayey silt • 9- sand 

Robertson et al. 1986 * Overconsolidated or Cemented 

• 10- gravelly sand to sand 

• 11 - very stiff fine grained (*) 

• 12- sand to clayey sand(*) 
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ROST Fluorescence Response Data 

Site: Roxana, IL 

Client: URS Corporation 

Date/Time: 5/8/2013 @ 10:40:00 AM 

ROST Unit: Houston 
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Operator: Robert Biehle 

Fugro Job #: 04.1913-0025 

Max fluorescence: 3.86%@ 37.35 ft 

Final depth BGS: 70.01 ft 
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Job Number 04.1913-0025 CPT Number ROST-36 Location Roxana, Illinois 

Operator Robert Biehle Date and 1 08-May-2013 15:37:50 Cone Number F7.5CKE2HAW21165 

J: 
fa.. 
L.U 
0 

Client 

• 1 - sensitive fine grained 

• 2 - organic material 

• 3- clay 

URS Cor oration 

CPT DATA 

• 4 - silty clay to clay • 7 - silty sand to sandy silt 

• 5 - clayey silt to silty clay • 8 - sand to silty sand 

• 6 - sandy silt to clayey silt • 9- sand 

Robertson et al. 1986 • Overconsolidated or Cemented 

• 10 - gravelly sand to sand 

• 11 - very stiff fine grained (*) 

• 12 - sand to clayey sand (*) 
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Site: Roxana, IL 

Client: URS Corporation 

ROST Fluorescence Response Data 

Operator: Robert Biehle 

Fugro Job#: 04.1913-0025 

Date/Time: 5/8/2013 @ 3:56:35 PM 

ROST Unit: Houston 

Max fluorescence: 13.58% @ 38.55 ft 

Final depth BGS: 70.03 ft 

.s:. a 
Q) 
c 

ROST-36 
0 ~----------------------------------~ 

J -----------11 10 j..__ 

20 

30 4---------------------------( 2 

3 

60 -

0.000 

~ 0.000 
.5!' en 

0.000 

0.000 

~ 0.000 
C) 

u; 

0.000 

0.008 

0.006 

~ 
~ 0.004 ., 
u; 

0.002 

0.005 

70 
4 ~ 0.004 

m 
u; 

0.002 

0 100 

0 100 

200 

200 

80 -~--------------~------------~ 0 100 200 

0 50 
Fluorescence (%RE) 

Time (ns) 
100 

Fugro Geosciences, Inc., 6105 Rookin, Houston, TX 77074 (713) 346-4000 www.geo.fugro.com 

300 

300 

300 
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Job Number 04.1913-0025 CPT Number ROST-37 Location Roxana, Illinois 

Operator Robert Biehle Date and 1 08-May-2013 12:06:18 Cone Number F7.5CKE2HAW21165 

:I: 
~ a.. 
UJ 
Cl 

70 

80 

Client 

• 1 - sensitive fine grained 

• 2 - organic material 

• 3- clay 

URS Cor oration 

CPT DATA 

• 4 - silty clay to clay • 7 - silty sand to sandy silt 

• 5 - clayey silt to silty clay • 8 - sand to silty sand 

• 6 - sandy silt to clayey silt • 9- sand 

Robertson et al. 1986 • Overconsolldated or Cemented 

• 10- gravelly sand to sand 

• 11 -very stiff fine grained (*) 

• 12 - sand to clayey sand (*) 
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Site: Roxana, IL 

Client: URS Corporation 

ROST Fluorescence Response Data 

Operator: Robert Biehle 

Fugro Job#: 04.1913-0025 

Date/Time: 5/8/2013@ 12:08:54 PM 

ROST Unit: Houston 

Max fluorescence: 79.33%@ 39.27 ft 

Final depth BGS: 70.01 ft 
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Job Number 04.1913-0025 CPT Number ROST-38 Location Roxana, Illinois 

Operator Robert Biehle Date and 110'----M=ay._-.:;;2-"-01-'-'3'---_0=..;8:..:c:=-24~:59 Cone Number F7.5CKE2HAW21165 

:r: 
I
C.. 
LU 
Cl 

Client 

30 

50 

60 

70 

• 1 - sensitive fine grained 

• 2 - organic material 

• 3- clay 

URS Corporation 

CPT DATA 

J_ I 
~ -

_I_ 

• 4 - silty clay to clay • 7 - silty sand to sandy silt 

• 5 - clayey silt to silty clay 1111 8 - sand to silty sand 

• 6 - sandy silt to clayey silt • 9- sand 

Robertson et al. 1986 * Overconsolidated or Cemented 

• 10- gravelly sand to sand 

• 11 -very stiff fine grained (*) 

• 12 - sand to clayey sand (*) 
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Site: Roxana, IL 

Client: URS Corporation 

ROST Fluorescence Response Data 

Operator: Robert Biehle 

Fugro Job#: 04.1913-0025 

Date/Time: 5/10/2013 @ 8:25:56 AM Max fluorescence: 5.23% @ 52.34 ft 

Final depth BGS: 70.00 ft ROST Unit: Houston 

ROST-38 
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Job Number 04.1913-0025 CPT Number ROST-39 Location Roxana, Illinois 

Operator Robert Biehle Date and 110-Ma -2013 09:42:33 Cone Number F7.5CKE2HAW21165 

I 
I
C.. 
w 
0 

50 

Client 

• 1 - sensitive fine grained 

• 2 - organic material 

• 3- clay 

URS Cor oration 

CPT DATA 

• 4 - silty clay to clay 

• 5 - clayey silt to silty clay 

• 6 - sandy silt to clayey silt 

• 7 - silty sand to sandy silt 

~ 8 - sand to silty sand 

• 9- sand 

Robertson et al. 1986 * Overconsolidated or Cemented 

• 1 0 - gravelly sand to sand 

• 11 -very stiff fine grained (*) 

• 12 - sand to clayey sand (*) 
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Site: Roxana, IL 

Client: URS Corporation 

ROST Fluorescence Response Data 

Operator: Robert Biehle 

Fugro Job#: 04.1913-0025 

Date/Time: 5/10/2013@ 10:07:04 AM 

ROST Unit: Houston 

Max fluorescence: 6.19%@ 19.82 ft 

Final depth BGS: 70.02 ft 
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Job Number 04.1913-0025 CPT Number ROST -40 

J: 
t
a.. 
UJ 
Cl 

Operator 

Client 

• 1 - sensitive fine grained 

• 2 - organic material 

• 3- clay 

Robert Biehle Date and 1 09-May-2013 14:43:51 

URS Corporation 

CPT DATA 

• 4 - silty clay to clay 

• 5 - clayey silt to silty clay 

• 7 - silty sand to sandy silt 

f!! 8 - sand to silty sand 

• 6 - sandy slit to clayey silt • 9- sand 

Robertson et al. 1986 * Overconsolldated or Cemented 

Location Roxana, Illinois 

Cone Number F7.5CKE2HAW21165 

• 10- gravelly sand to sand 

• 11 - very stiff fine grained (*) 

• 12 - sand to clayey sand (*) 
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Site: Roxana, IL 

Client: URS Corporation 

ROST Fluorescence Response Data 

Operator: Robert Biehle 

Fugro Job#: 04.1913-0025 

Date/Time: 5/9/2013@ 2:45:15 PM Max fluorescence: 11.21% @ 18.52 ft 

Final depth BGS: 70.05 ft ROST Unit: Houston 

ROST-40 
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Job Number 04.1913-0025 CPT Number ROST -41 Location Roxana, Illinois 

Operator Robert Biehle Date and 110,_-M=ay._--=2~0"'"'13=-----_1-'-1'-':-=-30=:17 Cone Number F7.5CKE2HAW21165 

J: 
t
a.. 
UJ 
Cl 

50 

60 

80 

Client 

• 1 - sensitive fine grained 

• 2 - organic material 

• 3- clay 

URS Cor oration 

CPT DATA 

• 4 - silty clay to clay • 7 - silty sand to sandy silt 

• 5- clayey silt to silty clay • 8 - sand to silty sand 

• 6 - sandy silt to clayey silt • 9- sand 

Robertson et al. 1986 • Overconsolidated or Cemented 

• 1 0 - gravelly sand to sand 

• 11 - very stiff fine grained (*) 

• 12- sand to clayey sand(*) 
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Site: Roxana, IL 

Client: URS Corporation 

ROST Fluorescence Response Data 

Operator: Robert Biehle 

Fugro Job#: 04.1913-0025 

Date/Time: 5/10/2013 @ 11 :35:26 AM Max fluorescence: 4.92% @ 59.52 ft 

Final depth BGS: 70.00 ft ROST Unit: Houston 

ROST-41 
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Job Number 04.1913-0025 CPT Number ROST -42 Location Roxana, Illinois 

Operator Robert Biehle Date and 1 09'--'-M=ay._-=c20::....:1c..::.3_-----'-'13:..:.:3::..:0o.:::52 Cone Number F7.5CKE2HAW21165 

I 
1-
a.. 
LU 
0 

Client 

• 1 - sensitive fine grained 

• 2 - organic material 

• 3- clay 

URS Cor oration 

CPT DATA 

PRESSURE U2 

r 

• 4 - silty clay to clay • 7 - silty sand to sandy slit 

• 5 - clayey slit to silty clay 11 8 - sand to silty sand 

• 6 - sandy silt to clayey silt • 9- sand 

Robertson et al. 1986 • Overconsolidated or Cemented 

RATIO 

0::: 
0 

~ ....J 

oili 
(/)OJ 

• 10- gravelly sand to sand 

• 11 - very stiff fine grained (*) 

• 12 - sand to clayey sand (*) P:\Projects\Environmental\SHELL\ROX 2014\17-SVE SYSTEM EXTENSION\Conceptual Design\FINAL



Site: Roxana, IL 

Client: URS Corporation 

ROST Fluorescence Response Data 

Operator: Robert Biehle 

Fugro Job#: 04.1913-0025 

Date/Time: 5/9/2013 @ 1 :30:41 PM Max fluorescence: 2.76%@ 54.71 ft 

Final depth BGS: 70.20 ft ROST Unit: Houston 

ROST-42 
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Appendix B

RTO Capacity Calculation

SVE System Expansion

Roxanna, Illinois

RTO Process Design Conditions

Maximum RTO Flow (SCFM) 10,000                          

Process Flow (SCFM) 2,000                            

Maximum VOC Loading (PPMV Benzene) 10,000                          

4,400,000                     

RTO Loading - BTU/hr

Header Sample Date BTU/CF

Monthly Average 

Vapor Flow SCFM BTU/Hr Combined BTU/Hr

WFL 1/3/2014 22 615 811,800

PW 1/3/2014 29 244 424,560 1,236,360                        

WFL 2/7/2014 47 564 1,590,480

PW 2/7/2014 42 236 594,720 2,185,200                        

WFL 3/4/2014 23 484 667,920

PW 3/4/2014 48 190 547,200 1,215,120                        

WFL 4/1/2014 44 515 1,359,600

PW 4/1/2014 35 274 575,400 1,935,000                        

Average BTU/HR 1,643,000                        

Estimated Additional Loading from Expansion SVE wells - BTU/hr

New Wells Vapor Flow SCFM BTU/CF
1

BTU/Hr Combined BTU/Hr

SVE-42 10 110 66,000                          

SVE-43 10 110 66,000                          

SVE-44 10 110 66,000                          

SVE-45 10 110 66,000                          

SVE-46 10 110 66,000                          

SVE-47 10 110 66,000                          396,000                           

SVE-42 20 110 132,000                        

SVE-43 20 110 132,000                        

SVE-44 20 110 132,000                        

SVE-45 20 110 132,000                        

SVE-46 20 110 132,000                        

SVE-47 20 110 132,000                        792,000                           

Notes
1
 = Used lab data from sample collected from VMP-47 on 7/26/13 @ 14:00

Estimated Remaining RTO Loading Capacity - BTU/hr

Maximum RTO Design Loading 4,400,000                        

Current RTO Loading (4 month average) 1,643,000                        

Six SVE Expansion Wells @ 10 SCFM/well

Estimated Additional Loading 396,000                           

Estimated Total RTO Loading 2,039,000                        

Estimated Remaining RTO Capacity 2,361,000                        

Six SVE Expansion Wells @ 20 SCFM/well

Estimated Additional Loading 792,000                           

Estimated Total RTO Loading 2,435,000                        

Estimated Remaining RTO Capacity 1,965,000                        

Maximum RTO Loading - BTU/hr (assuming 17,500 

BTU/lb for Benzene)

Standard conditions are 1 atm and 68°F
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Appendix B

Vacuum Loss Calculation

SVE System Expansion 

Roxanna, Illinois

Vapor Flow Rate Per Well 

- Q (acfm) 10

 °C K  °F
Temperature - T 26.06 299.22 78.9

" H2O Vac psi ABS atm

Pressure - P 27.64 13.70 0.93

Welded Steel HDPE

Roughness Coefficient - e 

(ft) 1.50E-04 5.00E-06

Relative Roughness - e/D 3.72E-05 1.27E-06

Dynamic Viscosity of air - 

µ (kg/m s) 1.81E-05 at T

Segment Component

Design Flow - 

Q (cfm)

Pipe Inside 

Diameter - 

D (inches)

Cross 

Sectional 

Area of 

Pipe - A 

(ft
2
)

Air Flow 

Velocity - V 

(ft/min)

Approximate 

Pipe Length - L 

(ft)

Approximate 

No. of Fittings

Minor Loss 

Coefficient - K

Density of 

Air at 

expected T at 

P (kg/m3)

Reynolds 

Number - 

Re 
1

Friction 

Factor - f 
2

Combined 

Pressure 

Losses ∆P 

(in Hg) 
3

Combined 

Pressure 

Losses ∆P 

(in H2O)

Pipe 100 4.03 8.86E-02 1.13E+03 968 1.10 3.57E+04 2.26E-02 0.3657 5.0092

Tee 

(flow through run) 1 0.2

90 Elbow 7 0.3
45 Elbow 8 0.2

Pipe 90 4.03 8.86E-02 1.02E+03 126 1.10 3.21E+04 2.31E-02 0.03985 0.5459

Tee

(flow through run) 1 0.2

45 Elbow 2 0.2

Pipe 80 4.03 8.86E-02 9.03E+02 113 1.10 2.85E+04 2.38E-02 0.02919 0.3998

Tee

(flow through run) 1 0.2
45 Elbow 2 0.2

Pipe 70 4.03 8.86E-02 7.90E+02 91 1.10 2.50E+04 2.45E-02 0.02144 0.2937

Tee (flow through 

branch) 1 1
90 Elbow 2 0.3

Pipe 70 3.938 8.46E-02 8.28E+02 57.5 1.10 2.56E+04 2.43E-02 0.01385 0.1897

Tee

(flow through run) 1 0.2
45 Elbow 2 0.2

SVE-46/47 Tee to SVE-

3R Tee
Pipe 50 3.938 8.46E-02 5.91E+02 16 1.10 1.83E+04 2.64E-02 0.00260 0.0356

Tee

(flow through run) 1 0.2
90 Elbow 1 0.3

Conditions at Manifold

Header Inlet at 

Manifold to SVE-12 Tee

SVE-12 Tee to SVE-11 

Tee

SVE-11 Tee to SVE-10 

Tee

SVE-10 to HDPE 

Transition

HDPE Transition to 

SVE-46/47 Tee
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Appendix B

Vacuum Loss Calculation

SVE System Expansion 

Roxanna, Illinois

Segment Component

Design Flow - 

Q (cfm)

Pipe Inside 

Diameter - 

D (inches)

Cross 

Sectional 

Area of 

Pipe - A 

(ft
2
)

Air Flow 

Velocity - V 

(ft/min)

Approximate 

Pipe Length - L 

(ft)

Approximate 

No. of Fittings

Minor Loss 

Coefficient - K

Density of 

Air at 

expected T at 

P (kg/m3)

Reynolds 

Number - 

Re 
1

Friction 

Factor - f 
2

Combined 

Pressure 

Losses ∆P 

(in Hg) 
3

Combined 

Pressure 

Losses ∆P 

(in H2O)

Header Inlet at Pipe 40 3.938 8.46E-02 4.73E+02 31 1.10 1.46E+04 2.80E-02 0.00302 0.0414

Tee (flow through run) 2 0.2
45 Elbow 1 0.2

Pipe 30 3.938 8.46E-02 3.55E+02 10 1.10 1.10E+04 3.02E-02 0.00069 0.0095

Tee (flow through run) 1 0.2
45 Elbow 1 0.2

Pipe 20 3.938 8.46E-02 2.36E+02 73 1.10 7.30E+03 3.38E-02 0.00203 0.0278

Tee

(flow through branch) 1 1
45 Elbow 1 0.2

Pipe 10 3.938 8.46E-02 1.18E+02 45 1.10 3.65E+03 4.17E-02 0.00042 0.0057

Ball Valve 1 0.05

Tee (flow through 

branch) 1 1
45 Elbow 2 0.2

Total Pressure Loss 0.4756 6.5583
1
 Reynolds Number:  Re = ρ * V * D / µ

2
 Friction Factor calculated using the relationship developed by Swamee and Jain:  f= 1.325 * (LN(0.27 * e/D + 5.74/Re

0.9
))

-2
Pressure Loss With SF = 25% 8.1979

3
 Combined Pressure Losses:  ∆P = friction loss + minor losses

D'Arcy-Weisbach Equation:  friction loss = f * (L / D) * (ρ * V
2
 / 2)

minor loss = K * V
2
 / (2 *g) Estimated Vacuum at SVE-43 19.4421

SVE-3R Tee to SVE-45 

Tee

SVE-45 Tee to SVE-44 

Tee

SVE-44 Tee to SVE-42 

Tee

SVE-42 Tee to SVE-43
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APPENDIX C Final Design Drawings 
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APPENDIX D Technical Specifications 
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SECTION 01000 - SUMMARY OF WORK 

PART 1. GENERAL 

1.1 SECTION INCLUDES 

A. Background Information. 

B. General Requirements. 

C. Summary of Work. 

1.2 DEFINITIONS 

A. Key Personnel 

 
Name Role/Responsibility 

Sean Devoy Principal in Charge (PIC) 
Nick Eldred Project Manager 
Eric Fritsch Task Manager 
Erik Arthur Health and Safety Officer 
Dave Lowry Construction Manager 
Jeff Marchetto Assistant Construction Manager  
Steve Tierney Engineering/Design Support 

1.3 BACKGROUND INFORMATION 

A. The proposed work presented in this bid package shall be conducted for Shell Oil 
Products US (SOPUS) under supervision of URS Corporation (URS) at the East 
4th and Chaffer Streets Site (Site) located in Roxana, Illinois.   

 With the exception of a garage located at 150 East 4th Street, the three parcels are 
currently vacant.  The former structures were torn down and the debris was 
removed.  The former foundation walls and basement floors were also removed.  
Each excavation was backfilled with clean sand brought on-site from an external 
source.  The ground surface was graded and reseeded with perennial grass.  
Currently, each lot is covered in grass which is regularly mowed and maintained.   

 The work involves construction of an extension to an existing Soil Vapor 
Extraction system constructed along the west boundary of the Wood River 
Refinery North Property, in the Village of Roxana, Illinois and within the Village 
Public Works Yard (Figure 1). The existing System layout is shown in Figure 2.  
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The System extension will be constructed on three vacant lots currently owned by 
SOPUS located at 146, 147, and 150 East 4th Street within the Village 
(Attachment 5 Fig. No. C1) and will be connected to the existing underground 
SVE system piping located beneath the centerline of East 4th Street. 

The work to be performed includes the flush mount completion of the vaults and 
their appurtenances for six (6) SVE wells, as shown in Attachment 5 
Construction Drawings.  It also includes the construction of the conveyance 
system for the extracted soil vapors via HDPE pipe, and connection of the newly 
constructed conveyance system to the existing underground SVE system piping as 
shown on the Construction Drawings (Attachment 5). 

1.4 GENERAL REQUIREMENTS 

A. Authority of Construction Manager 

1. The work will be reviewed, observed and inspected by the on-Site 
Construction Manager in accordance with the contract, Drawings, 
Specifications and other applicable guidance documents.  The 
Construction Manager will decide all questions which may arise as to the 
quality or acceptability of materials furnished and work performed; the 
manner of performance and rate of progress of the work; the 
interpretations of the Drawings and Specifications and the acceptable 
fulfillment of the contract on the part of the Subcontractor.  Construction 
Manager’s decisions will be final and binding. 

B. Conformity with Drawings and Specifications 

1. All work performed and all materials furnished shall be in conformity with 
the lines, grades, cross sections, dimensions, details, gradations, physical, 
and chemical characteristics of materials in accordance with tolerances 
shown on the Drawings and required by the Specifications.  Construction 
tolerances and accuracy limits will be as defined in the respective items of 
the contract or if not defined, as determined by the Construction Manager. 

2. It is the responsibility of the Subcontractor to verify all quantities of 
materials shown on the Drawings before ordering same, as payment is 
provided for acceptable materials complete in place.  The Subcontractor 
will not be paid for material rejected due to improper fabrication, excess 
quantity or for any other reasons within his control. 

3. In the event the Construction Manager finds that the work performed or 
the materials used are not within conformity with the Drawings and 
Specifications, the affected material or product shall be removed and 
replaced or otherwise satisfactorily corrected by and at the expense of the 
Subcontractor. 
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4. Any deviations from the Drawings, Specifications and approved Shop 
Drawings will be made only with the approval of the Construction 
Manager and with the concurrence of the Engineering/Design Support 
Team.  All requests for variance or modification shall be by written 
communication from the Subcontractor to the Construction Manager. 

5. The Specifications accompanying the Drawings are essential parts of the 
contract and a requirement occurring in one is as binding as though 
occurring in all.  They are intended to be cooperative and to describe and 
provide for a complete work product.  In cases of disagreement, 
dimensions provided on figures shall govern over scaled dimensions, 
Drawings shall govern over Specifications, and addenda shall govern over 
both Specifications and Drawings. 

C. Cooperation of Subcontractor 

1. The Subcontractor shall designate, to the Construction Manager in writing, 
the name of a Superintendent, employed by the firm, regardless of how 
much of the work may be sublet.  The Superintendent shall be cooperative, 
responsible and competent, English speaking, authorized to receive orders 
and to act for the Subcontractor.  The Superintendent will be on-Site and 
available at all times during System Installation, and all appurtenant work.  
In the event a competent superintendent is not available, the Construction 
Manager may suspend work at no additional cost to the Owner until one is 
available. 

D. Removal of Defective and Unauthorized Work 

1. All work which has been rejected as being in nonconformance with the 
Drawings and Specifications shall be remedied or removed and replaced in 
an acceptable manner by the Subcontractor at his expense.  Work done 
beyond the lines and grades given or as shown on the Drawings, or any 
extra work done without written authority will be considered as 
unauthorized and done at the expense of the Subcontractor and will not be 
paid for.  Work so done may be ordered removed at the Subcontractor’s 
expense.  Upon failure on the part of the Subcontractor to comply with any 
order of the Construction Manager made under the provisions of this 
paragraph, the Construction Manager will have authority to cause 
defective work to be remedied or removed and replaced and unauthorized 
work to be removed and the cost thereof may be deducted from any 
moneys due or to become due to the Subcontractor. 

E. Protection of Adjoining Property 
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1. The Subcontractor shall take proper measures to protect the adjacent or 
adjoining property; including but not limited to; pipelines (above and 
underground) railroads, public road way, wells, and electrical service 
poles and lines which might be damaged by any process of construction, 
and, in case of any injury or damage resulting from any act or omission on 
the part of or on behalf of the Subcontractor, he shall restore at his own 
expense the damaged property to a condition similar or equal to that 
existing before such injury or damage was done, or he shall make good 
such injury or damage in an acceptable manner. 

F. Subcontractor’s Responsibility for Work 

1. Until final written acceptance of the project by the Construction Manager, 
the Subcontractor shall have the charge and care thereof and shall take 
every precaution against injury or damage to any part thereof by the action 
of the elements or from any other cause, whether arising from the 
execution or from the non-execution of the work.  The Subcontractor shall 
rebuild, repair, restore, and make good all injuries or damages to any 
portion of the work occasioned by any of the above causes before final 
acceptance and shall bear the expense thereof which are a portion of the 
work, not damaged by the Subcontractor or his operations, except for 
damage to the work due to Acts of God (force majeure) such as 
earthquake, tidal wave, tornado, hurricane, or other cataclysmic 
phenomena of nature or acts of governmental authorities.  In case of 
suspension of work for any cause, the Subcontractor shall be responsible 
for the preservation of all materials.  The Subcontractor shall provide 
suitable drainage and shall erect temporary structures where required. 

G. Work near Utilities 

1. Any operations by the Subcontractor which are located near any utility 
shall be accomplished using established industry and utility safety 
practices and subject to the review and approval of the Construction 
Manager.  The Subcontractor shall consult with the appropriate utility 
company prior to beginning any such work.  All associated costs will be 
the responsibility of the Subcontractor. 

H. Workers and Equipment 

1. The Subcontractor shall furnish such suitable machinery, equipment, and 
construction forces as may be necessary, in the opinion of the 
Construction Manager, for the proper prosecution of the work.  
Construction Manager may require the Subcontractor to provide additional 
resources to maintain the project schedule.  Construction Manager may 
suspend the work until his requests are complied with. 
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2. All workers employed by the Subcontractor shall have such skill and 
experience as will enable them to properly perform the duties assigned.  
Any person employed by the Subcontractor or their Subcontractor who, in 
the opinion of the Construction Manager, does not perform his work in a 
proper and skillful manner, or who is disrespectful, intemperate, disorderly 
or otherwise objectionable, shall at a written request of the Construction 
Manager be forthwith discharged and shall not be employed again on any 
of the work without written consent of the Construction Manager. 

3. Subcontractor and all employees, Subcontractors, supporting firms and 
incidental labor shall meet the minimum safety requirements for SOPUS 
and URS.  In addition, KCS and NS training requirements will be met. 

I. Final Clean Up 

1. Upon completion of the work and before acceptance and final payment is 
made, the Subcontractor shall clean, remove rubbish and temporary 
structures from the Site, restore in an acceptable manner all property 
which has been damaged during the prosecution of the work and leave the 
Site of the work in a neat and presentable condition throughout. 

J. Final Inspection 

1. When Subcontractor deems the work finally completed, Subcontractor 
shall give written notice thereof to Contractor.  Within seven (7) days after 
receipt of such notice, Contractor will determine if the Work has been 
completed as required and advise Subcontractor in writing either (i) that 
the work has been finally completed or (ii) that the work has not been 
finally completed, stating reasons therefor.  In the event the Contractor 
advises Subcontractor that the work is not finally complete, Subcontractor 
will promptly complete the work and give written notice to Contractor 
when it has done so.  The procedure stated herein shall be repeated until 
the work has been satisfactorily and finally completed and the Certificate 
of Completion has been submitted by Subcontractor and accepted in 
writing by Contractor.  The work will be deemed finally complete as of 
the date of Contractor’s notice to Subcontractor to that effect. 

1.5 SUMMARY OF WORK 

A. General 

1. The Subcontractor shall work closely and communicate regularly with the 
Construction Manager in order to minimize conflicts and expedite the 
completion of the work.  The Construction Manager serves as the Owner’s 
representative. 
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2. All equipment and materials on-Site during the work will be the 
responsibility of the Subcontractor.  The Owner shall not be responsible 
for theft, vandalism or damage to any of the equipment or materials.  

3. Subcontractor shall adhere to all health and safety requirements as 
identified in the Site Health and Safety Plan (HASP) and as required by 
SOPUS and URS corporate safety requirements. 

4. Subcontractor shall prepare and submit for review and approval by the 
Construction Manager all Work Plans, Safety Plans, and Construction 
Plans as required by these Specifications, or any other documents included 
as part of the SVE Extension Bid Document package. 

5. Soil generated during excavation that is not used as backfill must be 
containerized, labeled, and staged on-Site.  Soils shall be disposed of 
under existing non-hazardous profiles established for the Site.  The 
Subcontractor shall be responsible for delivery of roll-off boxes and 
arranging waste hauling and disposal.  Soil must be transported by and 
disposed of at SOPUS-approved facilities according to all local, state, and 
federal regulations. 

B. Work Covered by Contract Documents 

1. Work discussed within this document, referred to as “System Installation”, 
involves construction of an extension to an existing Soil Vapor Extraction 
system constructed along the west boundary of the Wood River Refinery 
North Property, in the Village of Roxana, Illinois and within the Village 
Public Works Yard, as shown on the included Drawings.   

2. Principal Work Items to be performed by Subcontractor: 

a. Mobilize to Site. 

b. Prepare Site to include erosion control, place protective barriers, 
and initiate stormwater management measures. 

c. Provide all roll-off boxes for general refuse/construction debris and 
soil containerization.  Arrange for disposal of all materials with 
SOPUS-approved haulers and disposal facilities. 

d. Excavate trenches for subsurface conveyance pipe and SVE well 
vaults. 

e. Place fill and install conveyance pipe, SVE well vaults, and make 
all necessary piping connections. 

f. Perform pressure testing of piping as required. 

g. Perform surface repairs to areas impacted by excavation or other 
construction activities. 

h. Perform Site clean-up activities and demobilize.  
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PART 2. PRODUCTS 

Not used. 

PART 3. EXECUTION 

Not used. 

END OF SECTION 01000 
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SECTION 02010 - EROSION CONTROL 

PART 1. GENERAL 

1.1 SECTION INCLUDES 

A. Furnish labor, equipment and materials as specified herein to erect, maintain and 
remove a temporary sediment barrier or equivalent attached to supporting posts 
and entrenched. 

B. Subcontractor shall be responsible for prevention of runoff from Site causing 
erosion products to be deposited at locations outside the limits of the work.   

C. Subcontractor shall collect any eroded materials from their off-Site locations and 
return these to the Site. 

D. Subcontractor shall be responsible for repairing and restoring erosion which 
occurred during construction to original conditions. 

1.2 SUBMITTALS 

Not used. 

1.3 LOCATIONS FOR USE 

A. Below disturbed areas where sheet and/or fill erosion may occur. 

B. At locations hydraulically downgradient of Site construction activities and at 
locations indicated on the Drawings. 

C. At locations selected by the Construction Manager to prevent sediment migration. 

PART 2. PRODUCTS 

2.1 MATERIALS 

A. Geotextile (filter) shall be a pervious sheet of propylene, nylon, polyester or 
ethylene yarn. 

B. Geotextile (filter) shall contain ultraviolet ray inhibitors and stabilizers to provide 
a minimum of 6 months of expected usable exposed life at a temperature range of 
0 to 120F. 
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C. Stakes for silt fences shall be 1 x 2 inch wood with length equal to the height of 
silt fence plus 12 inches.  No metal stakes are permitted due to potential 
underground utilities.   

D. Subcontractor may identify alternate materials for erosion control.  Alternate 
materials shall be submitted to the Construction Manager for evaluation of 
equivalency prior to installation. 

PART 3. EXECUTION 

3.1 REQUIREMENTS 

A. Erosion control devices shall be maintained (or installed if needed) to prevent the 
transport of material or soil by runoff water from construction and other land 
disturbing activities. 

B. Best Management Practices shall be utilized in the installation of the devices to 
prevent and/or correct problems related to the transport of material or soil by 
runoff water. 

C. All devices shall be installed in accordance with the standards and requirements 
of the Illinois Environmental Protection Agency (IEPA) or as required by the 
Drawings or Specifications.  

3.2 INSTALLATION 

A. The geotextile shall be delivered to the jobsite in a continuous roll and cut to the 
length of the barrier to avoid the use of joints.  When joints are necessary, it shall 
be spliced together only at a support post, with a minimum 6-inch overlay, and 
securely sealed. 

B. Posts shall be spaced a maximum of 5 feet apart at the barrier location and driven 
securely into the ground a minimum of 18 inches. 

C. A trench shall be hand excavated upslope from the barrier approximately 6 x 6 
inch deep along the line of posts. 

D. Geotextile shall be fastened to the posts by a minimum of 10 gauge wire. The 
geotextile shall be fastened to each post at a minimum of 4 locations and shall 
extend into the trench.   

E. The trench shall be backfilled over the filter fabric. 

F. Silt fences shall be removed when they have served their useful purpose, but not 
before the upslope area construction is completed. 
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3.3 MAINTENANCE DURING CONSTRUCTION 

A. The Subcontractor shall inspect erosion prevention measures at least once each 
week and following any rainfall event of 0.5 inches or greater.  During periods of 
extended rainfall, all measures shall be inspected daily.  

B. If the geotextile on a silt fence decomposes or become ineffective prior to the end 
of the desired use, the Subcontractor shall replace the fabric promptly. 

C. Sediment and other eroded materials deposited against the barrier shall be 
checked after each storm event.  They must be removed when deposits reach 
approximately 1/3 the height of the barrier, or if deformation of the barrier has 
occurred. 

D. Any sediment deposits remaining in place after the silt fence or barrier is no 
longer required shall be dressed to conform with the existing grade, prepared and 
seeded. 

 
END OF SECTION 02010 

 
 



 

 Stormwater Control During Construction Revision 0 
 02020-12 
P:\Projects\Environmental\SHELL\ROX 2014\17-SVE SYSTEM EXTENSION\Bid Documents\Bid Package 
   

SECTION 02020 - STORMWATER CONTROL DURING CONTRUCTION 

PART 1. GENERAL 

1.1 SECTION INCLUDES 

A. Maintain adequate Site drainage. 

B. Collection and routing of stormwater. 

C. Collection and disposal of groundwater and contact stormwater. 

1.2 SUBMITTALS 

Not used. 

PART 2. PRODUCTS 

Not used. 

PART 3. EXECUTION 

3.1 SURFACE WATER CONTROL 

A. Subcontractor shall furnish, install, maintain and operate all equipment and 
materials needed to prevent, control and remove surface water within or adjacent 
to the area of work. 

B. Subcontractor shall provide and maintain berms, curbs, surface drainage swales or 
runs as necessary, to prevent surface water from entering fill placement areas. 

C. Subcontractor shall immediately remove impounded water that affects any area of 
the Work. 

3.2 GROUND WATER AND CONTACT STORMWATER CONTROL 

A. Subcontractor shall furnish, install, maintain, and operate all equipment and 
materials to prevent ground water and stormwater from flowing into excavations.  
Note: Stormwater that requires manual evacuation from an excavation (i.e. 
pumped from an excavated trench or vault) must be collected in Department of 
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Transportation (DOT)-approved 55-gallon steel drums or a frac tank (both with 
secondary containment) and staged on-Site in an area approved by the 
Construction Manager to be properly characterized by URS personnel. 

B. The labeling of storage containers, weekly inspections and overall management of 
the waste and containers will be performed by URS personnel.  The 
containerizing, managing, and relocating within the Site of the waste is performed 
by both URS personnel and Subcontractors depending on the activity being 
performed.  Subcontractors must notify URS personnel of material being 
generated so that the management procedures described herein can be performed. 

3.3 MAINTENANCE DURING CONSTRUCTION 

A. The Subcontractor shall maintain adequate drainage of construction work areas of 
the Site during progress of the work such that ponding of rainwater does not 
occur. 

B. Stormwater drainage shall be diverted away from the construction and work areas 
of the Site. 

 
END OF SECTION 02020 
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SECTION 02210 - EXCAVATION AND REMOVALS 

PART 1. GENERAL 

1.1 SECTION INCLUDES 

A. Mechanical Excavation 

B. Protection 

C. Removal of Excavated Soils. 

1.2 SUBMITTALS 

Not used. 

1.3 PROJECT RECORD DOCUMENTS 

A. Subcontractor shall maintain logs of all soils excavated and removed from the Site 
(including but not limited to manifests, disposal tickets and volumes). 

PART 2. PRODUCTS 

Not used. 

PART 3. EXECUTION 

3.1 EQUIPMENT 

A. Mechanical Excavation Equipment 

1. Backhoe 

2. Track Excavator 

3.2 EXCAVATION 

A. All excavations shall comply with the requirements of OSHA 29 CFR Part 1926 
Subpart P. 

B. Limits 
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1. Subcontractor shall excavate to lines, grades, and dimensions, as shown on 
the Drawings. 

2. Subcontractor shall minimize excavation beyond limits shown unless 
otherwise approved in writing by the Construction Manager. 

3. Subcontractor shall design and use sloping, sheeting, shoring and bracing 
as necessary to protect existing structures from damage. 

4. Subcontractor shall grade the surface of over-excavated areas by creating a 
smooth transition to adjoining areas, and slope to drain. 

5. Over-excavated areas shall be backfilled and compacted by the 
Subcontractor in accordance with these specifications at no expense to the 
Owner unless additional excavation was previously approved by the 
Construction Manager. 

C. At the conclusion of each day’s work, Subcontractor shall backfill, barricade or 
adequately fence and protect all trenches and/or excavations in accordance with 
the requirements of the Site HASP.  At a minimum, all open excavations must be 
covered by ½” thick plywood secured in place with sand bags (or similarly 
weighted material), and surrounded by temporary chain link fence panels that are 
at least six feet in height. 

3.2 PROTECTION 

A. Traffic Control 

1. Keep all roads, sidewalks, and parking areas that are not part of this 
project usable at all times. 

2. The Subcontractor shall provide all necessary barricades, lights, signs, 
signals, etc., for the protection of the workers and the public, as 
established by the Occupational Safety and Health Administration 
(OSHA) Construction Safety and Health Regulation 29 CFR, Part 1926, 
Subpart G, Signs, Signals and Barricades, and in Subpart P- Excavations, 
trenching and shoring, and Illinois DOT Standard Specifications for Road 
and Bridge Construction, latest edition. 

3.2 REMOVAL AND DISPOSAL FROM SITE 

A. Non-Hazardous Soil 

1. The waste storage area for this waste stream will be on-Site and approved 
by the Construction Manager. 

2. The following procedures are to be followed for the handling and 
management of the soil that is non-hazardous waste at the Site: 
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a. Once removed from the ground the soil cuttings will be collected 
by one of the following means:  

i. Hand shovel 

ii. Mini-loader, backhoe, or excavator bucket or similar 

iii. Vacuum truck tank 

b. The means used to collect the soil cuttings will be closed or 
covered to ensure no spillage of the material during movement. 

3. The soil cuttings will be transferred into an appropriate, designated non-
hazardous waste storage container: 

a. A covered and lined roll-off box; or  

b. A 55-gallon steel drum approved by Illinois DOT for transport of 
the material. 

4. Waste storage containers must remain closed and secured unless waste is 
actively being added or removed. 

5. Do not completely fill containers.  Roll-off boxes should not be filled to 
more than about 2/3 of full capacity and 55-gallon drums should not be 
filled more than about 90% of their capacity. 

B. Listed Hazardous Soil 

Not Used 

 

 
END OF SECTION 02210 
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SECTION 02250 - TRENCH BACKFILL 

PART 1. GENERAL 

1.1 SECTION INCLUDES 

A. Pipe Bedding and Backfill. 

1.2 DESCRIPTION OF WORK 

A. Stabilize trench and install pipe bedding and backfill materials for sub-grade pipe 
connections at terminus of HDPE. 

B. Place backfill material in trench. 

1.3 SUBMITTALS 

Not Used 

1.4 DELIVERY, STORAGE, AND HANDLING 

A. Stockpiling of backfill material on-Site will be allowed only with the 
Construction Manager’s approval at predetermined locations. 

1.5 MEASUREMENT AND PAYMENT 

A. General: The following items are incidental to the underground systems being 
installed and will not be paid for separately: 

1. Standard trench excavation. 

2. Removal of abandoned private utilities encountered during trench 
excavation. 

3. Furnishing and placing bedding material. 

4. Placing and compacting backfill material. 

5. Dewatering. 

6. Sheeting, shoring, and bracing. 

7. Temporary support for existing water, sewer, gas, telephone, electric, and 
other utilities or services that cross the trench. 
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8. Utility Location Tape. 

B. Trench Compaction Testing: 

1. The Subcontractor is not responsible for trench compaction testing unless 
otherwise specified in the contract documents. 

2. If testing is required, the Subcontractor will be responsible for payments 
associated with all retesting resulting from failure of initial tests. 

PART 2. PRODUCTS 

2.1 BEDDING MATERIAL 

A. Bedding sand (bar sand or concrete sand). 

2.2 BACKFILL MATERIAL 

A. Soil generated by trench excavation activities. 

PART 3. EXECUTION 

3.1 TRENCH PROTECTION 

A. Install adequate trench protection (sheeting, shoring, and bracing) to prevent 
ground movement or damage to adjacent structures, pipelines, and utilities. 

B. Move trench boxes carefully to avoid disturbing pipe, bedding, or trench wall. 

3.2 DEWATERING 

A. Maintain water levels below the bottom of trench excavation. 

B. Perform the dewatering operation according to the dewatering plan approved by 
the Construction Manager.  The dewatering plan may be modified to meet actual 
field conditions, with approval of the Construction Manager. 

C. Ensure operation of the dewatering system does not damage adjoining structures 
and facilities. Cease dewatering operations and notify the Construction Manager 
if damage is observed. 

D. Discharged Water: 

1. Subcontractor will comply with SECTION 02020. 
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2. Do not discharge water into sanitary sewers. 

3. Discharging water into storm sewers requires Construction Manager's 
approval. 

4. Obtain permission of adjacent property owner prior to discharging water 
onto their property. 

5. Maintain and control water discharge as necessary to prevent a safety 
hazard for vehicular and pedestrian traffic. 

6. Direct water discharge away from electrical facilities or equipment. 

7. Use dewatering equipment that will minimize disturbance from noise and 
fumes. 

8. Protect discharge points from erosion. Provide sediment control for 
sediment contaminated water discharged directly from trench. 

3.3 PIPE BEDDING AND BACKFILL 

A. General: Comply with Construction Drawings C1 and C2, as appropriate. 

1. After pipe installation, place remaining bedding material and immediately 
place backfill in trench being careful to not damage piping. 

2. Adjust the moisture content of excessively wet, but otherwise suitable, 
backfill material by spreading, turning, aerating, and otherwise working 
material as necessary to achieve required moisture range. 

3. Adjust the moisture content of excessively dry, but otherwise suitable, 
backfill material by adding water, then turning, mixing, and otherwise 
blending the water uniformly throughout the material until the required 
moisture range is achieved. 

4. Hydraulic compaction (flooding with water) is not allowed unless 
authorized by the Construction Manager. 

B. Pipe Bedding: 

1. Granular Material: 

a. Granular bedding material shall consist of clean bar sand or 
concrete sand. 

b. Comply with Construction Drawings C1 and C2. 

c. Place bedding material in the bottom of the trench in lifts no 
greater than 6 inches thick.  Consolidate and moderately compact 
bedding material. 
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d. Shape bedding material to evenly support pipe at the proper line 
and grade, with full contact under the bottom of the pipe.  Vacuum 
Excavate for pipe bells. 

e. Install pipe components. 

f. Place, consolidate, and moderately compact additional bedding 
material adjacent to the pipe to a depth equal to 1/6 the outside 
diameter of the pipe. 

C. Pipe Backfill 

1. Granular Material 

a. Granular backfill material shall consist of clean bar or concrete 
sand. 

b. Comply with Construction Drawings C1 and C2. 

c. Place, consolidate, and moderately compact additional backfill 
material adjacent to the pipe to finish grade, being careful to not 
damage piping. 

 
END OF SECTION 02250 
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SECTION 03000 - SYSTEM PIPING 

PART 1. GENERAL 

1.6 SECTION INCLUDES 

A. SVE extension conveyance piping. 

B. Connections at well vaults and existing SVE piping. 

1.7 DELIVERY STORAGE AND HANDLING 

A. DESCRIPTION: The work in this section consists of providing HDPE pipe and 
fittings. 

B. PLACEMENT: Pipe and tubing shall be placed as shown on the Drawings. 

C. PRODUCT HANDLING: Handle pipe, tubing, and fittings to insure delivery in a 
sound undamaged condition.  

D. JOB CONDITIONS: Do not lay pipe or tubing when Site or weather conditions 
are not suitable for such work.  

1.8 SUBMITTALS 

A. Submit Product Data and material lists from manufacturer for system piping each 
product to be used and identified by manufacturer and type number. 

B. Installation Schedule. 

1.9 LOCATIONS FOR USE 

A. As indicated on the Construction Drawings. 

1.10 REFERENCES 

A. American National Standards Institute (ANSI), ASTM, Federal Specifications 
(FS), International Standards Organization (ISO), and manufacturer’s printed 
recommendations. 

B. Compressed Gas Association; CGA G-4.1 – 2004; “Cleaning Equipment for 
Oxygen Service” – Fifth Edition. 

C. ASTM D 3350, ASTM F 714, ASTM D 3261, ASTM A 653 
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PART 2. PRODUCTS 

2.1 MATERIALS 

A. HDPE Pipe:  Pipe shall be manufactured from a PE 3608/3408 resin listed with 
the Plastic Pipe Institute (PPI) as TR-4. The resin material will meet the 
specifications of ASTM D 3350 with a cell classification of 345464C/E.  Pipe 
shall have a manufacturing standard of ASTM F 714.  Pipe shall be DR 17 
(100psi WPR) unless otherwise specified on the Drawings.  The pipe shall contain 
no recycled compounds except those generated in the manufacturer's own plant 
from resin of the same specification from the same raw material.  

B. HDPE Fittings:  Butt Fusion Fittings - Fittings shall be PE3608/3408 
HDPE, minimum cell classification of 345464C/E as determined by ASTM D 
3350. Molded butt fusion fittings shall have a manufacturing standard of ASTM 
D 3261.  Molded fittings shall have the same pressure rating as the pipe unless 
otherwise specified on the Drawings.  Fabricated fittings are to be manufactured 
using a Data Logger.  Temperature, fusion pressure and a graphic representation 
of the fusion cycle shall be part of the quality control records. 

C. Flanged and Mechanical Joint Adapters:  Flanged and Mechanical Joint 
Adapters shall be PE 3608/3408 HDPE, minimum cell classification of 
345464C/E as determined by ASTM D 3350.  Flanged and Mechanical Joint 
Adapters shall have a manufacturing standard of ASTM D 3261.  Fittings shall 
have the same pressure rating as the pipe unless otherwise specified on the 
Drawings.  

2.2 GENERAL EXECUTION  

A. PIPE AND FITTINGS:  Size as indicated on the Drawings.  Install as 
shown in accordance with manufacturer’s recommendations.  

B. HAULING, UNLOADING and DISTRIBUTING PIPE and TUBING:  
During loading, transportation and unloading, every precaution shall be taken to 
prevent damage to the pipe/tubing. No pipe or tubing shall be dropped from cars 
or trucks, or allowed to roll down slides without proper retaining ropes.  During 
transportation each pipe shall rest on suitable pads, strips, skids or blocks securely 
wedged or tied in place. Any pipe or tubing damaged shall be replaced.  

C. EXCAVATION AND TRENCHING:  If required, all excavation and 
trenching will conform to SECTION 02210. 

D. FUSION:  Sections of HDPE pipe should be joined into continuous lengths 
on the jobsite above ground.  The joining method shall be the butt fusion method 
and shall be performed in strict accordance with the pipe manufacturer's 
recommendations.  The butt fusion equipment used in the joining procedures 
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should be capable of meeting all conditions recommended by the pipe 
manufacturer, including, but not limited to, temperature requirements of 400-
450°F, alignment, and an interfacial fusion pressure of 75 psi.  The butt fusion 
joining will produce a joint with weld strength equal to or greater than the tensile 
strength of the pipe itself.  All field welds shall be made with fusion equipment 
equipped with a Data Logger. Temperature, fusion pressure and a graphic 
representation of the fusion cycle shall be part of the QC records.  

E. Mechanical joining will be used where the butt fusion method cannot be used.  
Mechanical joining will be accomplished by either using a HDPE flange adapter 
with a ductile iron back-up ring or HDPE Mechanical Joint adapter with a ductile 
iron back-up ring. 

F. Socket fusion, hot gas fusion, threading, solvents, and epoxies shall not be used to 
join HDPE pipe.  

2.3 INSPECTION 

A. INSPECTION: Inspect the pipe/tubing for defects before installation. Defective, 
damaged or unsound pipe or tubing will be rejected.  

2.4 TESTING 

A. Pressure testing of installed HDPE shall be performed in accordance with ASTM 
F2786-10.  The HDPE piping will be subjected to an extraction vacuum of up to 
30 inches water vacuum and up to 450 scfm soil gas flow rate during SVE system 
operation.  Piping and appurtenance materials must maintain integrity when 
subjected to this vacuum during system operation.  To confirm integrity, the 
system must be shown to maintain a pressure of 10 psi for one hour.   

 

END OF SECTION 03000 
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Well ID:

Date Started: 7/29/2014

Well Location: Date Completed: 8/6/2014 Boring ID:

Time Seal Set: 10:15 am on 8/6/2014 Northing:

Type of Rig: CME-75 Easting:

Drilling Method: H S A Elevation Datum:

Completion Zone: 25-35 ft bgs

Depths (ft bgs) Elevations (ft)

Ground Elevation: 442.08

Depth of Riser Below Ground: 0.71

Elevation of Top of Riser Pipe: 0.71 441.37

ID/Type of Surface Casing: 36" X 36" steel vault

Type of Surface Seal: Concrete

Bottom of Surface Seal: 4 438.08

≈11 in Groundwater (after completion): N/A N/A

Type of Riser Pipe: Schedule 40 PVC

Riser Diameter: 4 in

Type of Backfill: Cement/Bentonite Grout

Top of Seal: 20 422.08

Type of Seal: Bentonite Chips

Top of Filter Pack 23 419.08

Top of Screen 25 417.08

Bottom of Blank Casing: 35.25 406.83

Backfill/Seal Below Well: 35.25 406.83

Type of Backfill/Seal Below Well:

Bottom of Boring: 36 406.08

DIAGRAM IS NOT TO SCALE

Drilling Contractor: Roberts Environmental Drilling, Inc. 793428.34

SVE Well Installation Details
Flush Mount Monitoring Well Construction Diagram

Corporation

Project: 4th Street SVE System Extension SVE-42

Project Location: Roxana, Illinois

150 East 4th St. SVE-42

Driller: J. Crank 2322228.28

Consulting Firm: URS Corporation NAVD 88

Screen Slot Size: 0.010 in

Geologist: E. Arthur

Boring Diameter

Type of Filter Pack: ANSI / NSF Quartz Sand

Type of Screen: Schedule 40 PVC

Screen Diameter 4 in

Bottom of Screen: 35 407.08

Native Soil (Cave In) and placed ANSI/NSF 
Quartz Sand
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J. Crank/S. Seymore

Project No.:

Drilling Contractor:

21562973.19200

4th Street SVE System Extension

E. ArthurLogged by:
Drilled by:
Drilling method: HSA Rig Type:

LOG OF BORING AND
WELL CONSTRUCTION DETAIL

SVE-43

NOTES

Coordinates

Page 1 Of 2

DESCRIPTION

Completion Date: 8/19/14
Casing Elevation: 441.35

Ground Elevation: 442.12
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Air Knife

Hand Auger

ft., After hrs.
hrs.

Water Depth:
ft., AfterWater Depth: NENE

U
R

S
 (

E
N

V
IR

O
N

) 
LO

G
 W

/ B
LO

W
C

O
U

N
T

S
+

1 
W

E
LL

  P
:\R

E
S

O
U

R
C

E
S

\G
IN

T
D

A
T

A
\G

IN
T

\P
R

O
JE

C
T

S
\R

O
X

A
N

A
 4

T
H

 S
T

 S
V

E
 E

X
T

E
N

S
IO

N
 (

20
14

).
G

P
J 

 P
:\R

E
S

O
U

R
C

E
S

\G
IN

T
D

A
T

A
\G

IN
T

\E
N

V
IR

O
N

M
E

N
T

A
L\

U
R

S
S

T
LE

V
.G

LB
  1

2/
1/

14

 
SHELL\ROX 2014\17-SVE SYSTEM EXTENSION\MONITORING WELL INSTALLATION



Same: Soft, dry, light brown, Sandy SILT (ML)

Loose, moist, light brown, medium grained SAND (SP)

Soft, moist, light brown, low plastic CLAY (CL)
Loose, moist, light brown, fine grained SAND (SP)

Soft, moist, gray, very fine SILT (ML), with sand

Loose, moist, gray, fine grained SAND (SP)

Becomes medium grained
Soft, moist, gray, medium plastic CLAY (CL)
Becomes low plastic, with silt

Bottom of boring at 36' bgs
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Roberts Environmental Drilling Inc.
Project Name:

Completion Depth:
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36.0 ft bgs

J. Crank/S. Seymore

Project No.:

Drilling Contractor:

21562973.19200

4th Street SVE System Extension

E. ArthurLogged by:
Drilled by:
Drilling method: HSA Rig Type:

LOG OF BORING AND
WELL CONSTRUCTION DETAIL

SVE-43

NOTES

Coordinates

Page 2 Of 2

DESCRIPTION

Completion Date: 8/19/14
Casing Elevation: 441.35

Ground Elevation: 442.12

CME 75
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Start Date: 7/29/14
Northing: 793428.73
Easting: 2322147.36

Air Knife

Hand Auger

ft., After hrs.
hrs.

Water Depth:
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Well ID:

Date Started: 7/29/2014

Well Location: Date Completed: 8/19/2014 Boring ID:

Time Seal Set: 10:15 am on 8/19/2014 Northing:

Type of Rig: CME-75 Easting:

Drilling Method: H S A Elevation Datum:

Completion Zone: 25-35 ft bgs

Depths (ft bgs) Elevations (ft)

Ground Elevation: 442.12

Depth of Riser Below Ground: 0.77

Elevation of Top of Riser Pipe: 0.77 441.35

ID/Type of Surface Casing: 36" X 36" steel vault

Type of Surface Seal: Concrete

Bottom of Surface Seal: 4 438.12

≈11 in Groundwater (after completion): N/A N/A

Type of Riser Pipe: Schedule 40 PVC

Riser Diameter: 4 in

Type of Backfill: Cement/Bentonite Grout

Top of Seal: 20 422.12

Type of Seal: Bentonite Chips

Top of Filter Pack 23 419.12

Top of Screen 25 417.12

Bottom of Blank Casing: 35.25 406.87

Backfill/Seal Below Well: 35.25 406.87

Type of Backfill/Seal Below Well:

Bottom of Boring: 36 406.12

DIAGRAM IS NOT TO SCALE

Drilling Contractor: Roberts Environmental Drilling, Inc. 793428.73

SVE Well Installation Details
Flush Mount Monitoring Well Construction Diagram

Corporation

Project: 4th Street SVE System Extension SVE-43

Project Location: Roxana, Illinois

146 East 4th St. SVE-43

Driller: J. Crank / S. Seymore 2322147.36

Consulting Firm: URS Corporation NAVD 88

Screen Slot Size: 0.010 in

Geologist: E. Arthur

Boring Diameter

Type of Filter Pack: ANSI / NSF Quartz Sand

Type of Screen: Schedule 40 PVC

Screen Diameter 4 in

Native Soil (Cave In) and placed ANSI/NSF 
Quartz Sand

Bottom of Screen: 35 407.12
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Brown topsoil (FILL)

Brown, Sandy SILT (ML)

Brown, poorly graded, fine to medium grained, Silty
SAND (SM)

Loose, moist, brown, fine grained SAND (SP), with silt

Silt grades out

Becomes dark brown, medium grained

Soft, wet, gray, low plastic, Silty CLAY (CL)
Loose, moist, brown, very fine SILT (ML), with sand
Loose, moist, brown, fine to medium grained SAND
(SP)

Becomes dry, medium grained

Becomes light brown
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Roberts Environmental Drilling Inc.
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J. Crank

Project No.:

Drilling Contractor:

21562973.19200

4th Street SVE System Extension

E. Arthur/L. RathnowLogged by:
Drilled by:
Drilling method: HSA Rig Type:

LOG OF BORING AND
WELL CONSTRUCTION DETAIL

SVE-44

NOTES

Coordinates

Page 1 Of 2

DESCRIPTION

Completion Date: 8/20/14
Casing Elevation: 441.53

Ground Elevation: 442.46
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Start Date: 7/29/14
Northing: 793332.43
Easting: 2322146.79
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Same: Dry, moist, light brown, medium grained SAND
(SP)

Grades to medium to coarse grained

Bottom of boring at 36' bgs

16

18

14

16

4
7

2
4
8
8

4
6
7
12

4
8
8
8

24

24

24

24
SP

D
ep

th
 In

 fe
et

G
ra

ph
ic

In
ch

es
D

riv
en

S
ym

bo
l

30

35

40

45

In
ch

es

USC based on field
visual observations

Geoprobe

Sonic

Water level after drilling

Splitspoon Sampler
ATD - At time of drilling

R
ec

ov
er

ed

U
S

C
S

B
lo

w
C

ou
nt

s

S
am

pl
er

Water level at time of drilling

Hollow Stem Auger-
Soil samples not collected

Roberts Environmental Drilling Inc.
Project Name:

Completion Depth:
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36.0 ft bgs

J. Crank

Project No.:

Drilling Contractor:

21562973.19200

4th Street SVE System Extension

E. Arthur/L. RathnowLogged by:
Drilled by:
Drilling method: HSA Rig Type:

LOG OF BORING AND
WELL CONSTRUCTION DETAIL

SVE-44

NOTES

Coordinates

Page 2 Of 2

DESCRIPTION

Completion Date: 8/20/14
Casing Elevation: 441.53

Ground Elevation: 442.46

CME 75
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Start Date: 7/29/14
Northing: 793332.43
Easting: 2322146.79

Air Knife

Hand Auger

ft., After hrs.
hrs.

Water Depth:
ft., AfterWater Depth: NENE
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Well ID:

Date Started: 7/29/2014

Well Location: Date Completed: 8/20/2014 Boring ID:

Time Seal Set: 11:10 am on 8/20/2014 Northing:

Type of Rig: CME-75 Easting:

Drilling Method: H S A Elevation Datum:

Completion Zone: 25-35 ft bgs

Depths (ft bgs) Elevations (ft)

Ground Elevation: 442.46

Depth of Riser Below Ground: 0.93

Elevation of Top of Riser Pipe: 0.93 441.53

ID/Type of Surface Casing: 36" X 36" steel vault

Type of Surface Seal: Concrete

Bottom of Surface Seal: 4 438.46

≈11 in Groundwater (after completion): N/A N/A

Type of Riser Pipe: Schedule 40 PVC

Riser Diameter: 4 in

Type of Backfill: Cement/Bentonite Grout

Top of Seal: 20 422.46

Type of Seal: Bentonite Chips

Top of Filter Pack 23 419.46

Top of Screen 25 417.46

Bottom of Blank Casing: 35.25 407.21

Backfill/Seal Below Well: 35.25 407.21

Type of Backfill/Seal Below Well:

Bottom of Boring: 36 406.46

DIAGRAM IS NOT TO SCALE

Drilling Contractor: Roberts Environmental Drilling, Inc. 793332.43

SVE Well Installation Details
Flush Mount Monitoring Well Construction Diagram

Corporation

Project: 4th Street SVE System Extension SVE-44

Project Location: Roxana, Illinois

146 East 4th St. SVE-44

Driller: J. Crank 2322146.79

Consulting Firm: URS Corporation NAVD 88

Screen Slot Size: 0.010 in

Geologist: E. Arthur / L. Rathnow

Boring Diameter

Type of Filter Pack: ANSI / NSF Quartz Sand

Type of Screen: Schedule 40 PVC

Screen Diameter 4 in

Native Soil (Cave In) and placed ANSI/NSF 
Quartz Sand

Bottom of Screen: 35 407.46
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Light brown to brown topsoil with gravel (FILL)

Brown, fine SILT (ML)

Becomes sandy

Becomes more coarse
Loose, dry, brown, fine grained SAND (SP)

Becomes light brown

Becomes moist, brown, medium grained

Becomes dry, fine to medium grained

Becomes moist

Becomes dry
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J. Crank

Project No.:

Drilling Contractor:

21562973.19200

4th Street SVE System Extension

E. ArthurLogged by:
Drilled by:
Drilling method: HSA Rig Type:

LOG OF BORING AND
WELL CONSTRUCTION DETAIL

SVE-45

NOTES

Coordinates

Page 1 Of 2

DESCRIPTION

Completion Date: 8/6/14
Casing Elevation: 441.39

Ground Elevation: 442.58
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Northing: 793340.07
Easting: 2322208.17
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Same: Loose, dry, brown, fine to medium grained
SAND (SP)

Soft, moist, brown, low plastic CLAY (CL) with
medium to fine grained sand

Loose, moist, brown, medium grained SAND (SP)

Becomes medium dense

Becomes dry, fine to medium grained

Medium stiff, dry, gray, medium plastic CLAY (CL)
Stiff, dry, gray, very fine SILT (ML)

Become moist

Loose, moist, gray, fine to medium grained SAND (SP)

Becomes medium grained

Bottom of boring at 43' bgs
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Roberts Environmental Drilling Inc.
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J. Crank

Project No.:

Drilling Contractor:

21562973.19200

4th Street SVE System Extension

E. ArthurLogged by:
Drilled by:
Drilling method: HSA Rig Type:

LOG OF BORING AND
WELL CONSTRUCTION DETAIL

SVE-45

NOTES

Coordinates

Page 2 Of 2

DESCRIPTION

Completion Date: 8/6/14
Casing Elevation: 441.39

Ground Elevation: 442.58

CME 75
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Start Date: 7/29/14
Northing: 793340.07
Easting: 2322208.17

Air Knife

Hand Auger

ft., After hrs.
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Water Depth:
ft., AfterWater Depth: NENE
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Well ID:

Date Started: 7/29/2014

Well Location: Date Completed: 8/6/2014 Boring ID:

Time Seal Set: 13:45 pm on 8/6/2014 Northing:

Type of Rig: CME-75 Easting:

Drilling Method: H S A Elevation Datum:

Completion Zone: 37-42 ft bgs

Depths (ft bgs) Elevations (ft)

Ground Elevation: 442.58

Depth of Riser Below Ground: 1.19

Elevation of Top of Riser Pipe: 1.19 441.39

ID/Type of Surface Casing: 36" X 36" steel vault

Type of Surface Seal: Concrete

Bottom of Surface Seal: 4 438.58

≈11 in Groundwater (after completion): N/A N/A

Type of Riser Pipe: Schedule 40 PVC

Riser Diameter: 4 in

Type of Backfill: Cement/Bentonite Grout

Top of Seal: 32 410.58

Type of Seal: Bentonite Chips

Top of Filter Pack 35 407.58

Top of Screen 37 405.58

Bottom of Blank Casing: 42.25 400.33

Backfill/Seal Below Well: 42.25 400.33

Type of Backfill/Seal Below Well:

Bottom of Boring: 43 399.58

DIAGRAM IS NOT TO SCALE

Drilling Contractor: Roberts Environmental Drilling, Inc. 793340.07

SVE Well Installation Details
Flush Mount Monitoring Well Construction Diagram

Corporation

Project: 4th Street SVE System Extension SVE-45

Project Location: Roxana, Illinois

150 East 4th St. SVE-45

Driller: J. Crank 2322208.17

Consulting Firm: URS Corporation NAVD 88

Screen Slot Size: 0.010 in

Geologist: E. Arthur

Boring Diameter

Type of Filter Pack: ANSI / NSF Quartz Sand

Type of Screen: Schedule 40 PVC

Screen Diameter 4 in

Native Soil (Cave In) and placed ANSI/NSF 
Quartz Sand

Bottom of Screen: 42 400.58
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Brown, silty topsoil, with gravel (FILL)

Brown SILT (ML)

Becomes sandy

Brown, fine to medium grained, Silty SAND (SM)

Silt grades out

Becomes loose, dry, fined grained, silty
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Same: Loose, dry, light brown, medium grained SAND
(SP)

Bottom of boring at 26' bgs
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Well ID:

Date Started: 7/29/2014

Well Location: Date Completed: 8/4/2014 Boring ID:

Time Seal Set: 12:30 pm on 8/4/2014 Northing:

Type of Rig: CME-75 Easting:

Drilling Method: H S A Elevation Datum:

Completion Zone: 15-25 ft bgs

Depths (ft bgs) Elevations (ft)

Ground Elevation: 442.85

Depth of Riser Below Ground: 1.0

Elevation of Top of Riser Pipe: 1.0 441.85

ID/Type of Surface Casing: 36" X 36" steel vault

Type of Surface Seal: Concrete

Bottom of Surface Seal: 4 438.85

≈11 in Groundwater (after completion): N/A N/A

Type of Riser Pipe: Schedule 40 PVC

Riser Diameter: 4 in

Type of Backfill: Cement/Bentonite Grout

Top of Seal: 10 432.85

Type of Seal: Bentonite Chips

Top of Filter Pack 13 429.85

Top of Screen 15 427.85

Bottom of Blank Casing: 25.25 417.60

Backfill/Seal Below Well: 25.25 417.60

Type of Backfill/Seal Below Well:

Bottom of Boring: 26 416.85

DIAGRAM IS NOT TO SCALE

Drilling Contractor: Roberts Environmental Drilling, Inc. 793260.69

SVE Well Installation Details
Flush Mount Monitoring Well Construction Diagram

Corporation

Project: 4th Street SVE System Extension SVE-46

Project Location: Roxana, Illinois

147 East 4th St. SVE-46

Driller: J. Crank 2322209.79

Consulting Firm: URS Corporation NAVD 88

Screen Slot Size: 0.010 in

Geologist: E. Arthur

Boring Diameter

Type of Filter Pack: ANSI / NSF Quartz Sand

Type of Screen: Schedule 40 PVC

Screen Diameter 4 in

Native Soil (Cave In) and placed ANSI/NSF 
Quartz Sand

Bottom of Screen: 25 417.85

 
SHELL\ROX 2014\17-SVE SYSTEM EXTENSION\MONITORING WELL INSTALLATION



Brown, topsoil with gravel (FILL)

Becomes silty

Brown SILT (ML)

Becomes light brown, sandy

Becomes brown

Loose, dry, brown, fine grained, Silty SAND (SM)

Loose, dry, brown, fine grained SAND (SP)

Loose, moist, dark gray, very fine SILT (ML), trace
sand

Becomes gray, sand grades out, medium stiff

Becomes Clayey
Soft, wet, gray, low plastic, Silty CLAY (CL)
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Medium stiff, moist, gray, very fine Clayey SILT (ML)
Loose, dry, light brown, fine to medium grained SAND
(SP)

Bottom of boring at 26' bgs
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Well ID:

Date Started: 7/29/2014

Well Location: Date Completed: 8/1/2014 Boring ID:

Time Seal Set: 15:00 pm on 8/1/2014 Northing:

Type of Rig: CME-75 Easting:

Drilling Method: H S A Elevation Datum:

Completion Zone: 15-25 ft bgs

Depths (ft bgs) Elevations (ft)

Ground Elevation: 444.01

Depth of Riser Below Ground: 0.98

Elevation of Top of Riser Pipe: 0.98 443.03

ID/Type of Surface Casing: 36" X 36" steel vault

Type of Surface Seal: Concrete

Bottom of Surface Seal: 4 440.01

≈11 in Groundwater (after completion): N/A N/A

Type of Riser Pipe: Schedule 40 PVC

Riser Diameter: 4 in

Type of Backfill: Cement/Bentonite Grout

Top of Seal: 10 434.01

Type of Seal: Bentonite Chips

Top of Filter Pack 13 431.01

Top of Screen 15 429.01

Bottom of Blank Casing: 25.25 418.76

Backfill/Seal Below Well: 25.25 418.76

Type of Backfill/Seal Below Well:

Bottom of Boring: 26 418.01

DIAGRAM IS NOT TO SCALE

Drilling Contractor: Roberts Environmental Drilling, Inc. 793164.39

SVE Well Installation Details
Flush Mount Monitoring Well Construction Diagram

Corporation

Project: 4th Street SVE System Extension SVE-47

Project Location: Roxana, Illinois

147 East 4th St. SVE-47

Driller: J. Crank 2322212.17

Consulting Firm: URS Corporation NAVD 88

Screen Slot Size: 0.010 in

Geologist: E. Arthur

Boring Diameter

Type of Filter Pack: ANSI / NSF Quartz Sand

Type of Screen: Schedule 40 PVC

Screen Diameter 4 in

Native Soil (Cave In) and placed ANSI/NSF 
Quartz Sand

Bottom of Screen: 25 419.01
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APPENDIX F Data Review Sheets and Laboratory Analytical Reports 
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Shell Oil Products US 
Roxana SVE 4

th
 Street Extension 

SDG MC32549 Page 1 of 3 

Roxana SVE 4th Street Extension 2014 Data Review 

Laboratory SDG:  MC32549 

Data Reviewer:  Melissa Mansker  

Peer Reviewer:  Elizabeth Kunkel 

Date Reviewed:  8/19/2014 

Guidance:  USEPA National Functional Guidelines for Superfund Organic 
Methods Data Review 2014 

Sample Identification Sample Identification 

SVE-47-080114 (22-24’) TB-080114 HCL 

TB-080114 ST  

1.0 Data Package Completeness 

 Were all items delivered as specified in the QAPP and COC as appropriate? 

 Yes 

2.0 Laboratory Case Narrative \ Cooler Receipt Form 

 Were problems noted in the laboratory case narrative or cooler receipt form? 

 Yes, the laboratory case narrative indicated VOC LCS/LCSD recoveries were outside 
evaluation criteria.  The VOC surrogate recovery of 4-bromofluorobenzene was outside 
evaluation criteria in sample SVE-47-080114 (22-24’).  SVOC and PAH MS/MSD 
recoveries were outside of evaluation criteria in sample SVE-47-080114 (22-24’).  
Sample SVE-47-080114 (22-24’) was diluted due to high levels of PAH target analytes.  
These issues are addressed further in the appropriate sections below.  Additionally, the 
initial calibration verification recovery for 1,4-dioxane and acetone exceeded 30 percent 
difference (%D).  Continuing calibration recovery for 1,2-Dibromo-3-chloropropane 
exceeded 15%D. 

     

The cooler receipt form indicated samples were received by the laboratory at 1.6°C 

which is outside temperature criteria 4°C ± 2°C.  All samples were received in good 
condition; no qualification of data was required.   

3.0 Holding Times 

 Were samples extracted/analyzed within applicable limits? 

Yes 

4.0 Blank Contamination 

Were any analytes detected in the Method Blanks, Field Blanks or Trip Blanks? 

No 

5.0 Laboratory Control Sample 

 Were LCS recoveries within evaluation criteria? 

 No 
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Shell Oil Products US 
Roxana SVE 4

th
 Street Extension 

SDG MC32549 Page 2 of 3 

LCS/ 

LCSD ID 
Parameter Analyte 

LCS/ 

LCSD 
Recovery 

RPD 
LCS/LCSD

/RPD 
Criteria 

MSU965-
BS/BSD 

VOCs Chloroethane 136/135 0 70-130/25 

MSU965-
BS/BSD 

VOCs 1,4-Dioxane 134/126 7 70-130/25 

Analytical data reported as non-detect and associated with LCS recoveries above 
evaluation criteria, indicating a possible high bias, did not require qualification.  No 
qualification of data was required. 

6.0      Surrogate Recoveries 

 Were surrogate recoveries within evaluation criteria? 

No 

Sample ID Parameter Surrogate 
Recovery 

(%) 

Criteria 

(%) 

SVE-47-080114 (22-24’) VOCs 4-Bromofluorobenzene 1120 70-130 

Analytical data reported as non-detect and associated with surrogate recoveries above 
evaluation criteria, indicating a possible high bias, did not require qualification.  No 
qualification of data was required.  

7.0 Matrix Spike and Matrix Spike Duplicate Recoveries 

 Were MS/MSD samples analyzed as part of this SDG? 

Yes, although not requested, sample SVE-47-080114 (22-24’) was spiked and analyzed 
for SVOCs and PAHs. 

Were MS/MSD recoveries within evaluation criteria? 

No  

MS/MSD ID Parameter Analyte 
MS/MSD 
Recovery 

RPD 
MS/MSD/

RPD 
Criteria 

SVE-47-080114 
(22-24’) 

SVOCs Benzoic acid 172/187 9 30-130/30 

SVE-47-080114 
(22-24’) 

SVOCs 2,4-Dinitrophenol 0/0 NA 30-130/30 

SVE-47-080114 
(22-24’) 

SVOCs Hexachloroethane 183/186 1 40-140/30 

SVE-47-080114 
(22-24’) 

PAHs 1-Methylnaphthalene 5/23 8 40-140/30 

SVE-47-080114 
(22-24’) 

PAHs 1-Methylnaphthalene -59/-29 8 40-140/30 

LCS recoveries were within evaluation criteria with the exception of compounds listed 
and qualified as appropriate in Section 5.0 of this data review.  No further qualification of 
the data was required. 
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Shell Oil Products US 
Roxana SVE 4

th
 Street Extension 

SDG MC32549 Page 3 of 3 

8.0 Internal Standard (IS) Recoveries 

 Were internal standard area recoveries within evaluation criteria? 

Yes 

9.0 Laboratory Duplicate Results 

 Were laboratory duplicate samples collected as part of this SDG? 

 No 

10.0 Field Duplicate Results 

 Were field duplicate samples collected as part of this SDG? 

 No 

11.0 Sample Dilutions 

For samples that were diluted and nondetect, were undiluted results also reported? 

Not applicable; analytes were detected in samples that were diluted. 

12.0 Additional Qualifications 

 Were additional qualifications applied? 

No 

 

 

 
P:\Projects\Environmental\SHELL\ROX 2014\17-SVE SYSTEM EXTENSION\4th Street Analytical\Data Review



 
P:\Projects\Environmental\SHELL\ROX 2014\17-SVE SYSTEM EXTENSION\4th Street Analytical\Data Review



 
P:\Projects\Environmental\SHELL\ROX 2014\17-SVE SYSTEM EXTENSION\4th Street Analytical\Data Review



 
P:\Projects\Environmental\SHELL\ROX 2014\17-SVE SYSTEM EXTENSION\4th Street Analytical\Data Review



 
P:\Projects\Environmental\SHELL\ROX 2014\17-SVE SYSTEM EXTENSION\4th Street Analytical\Data Review



 
P:\Projects\Environmental\SHELL\ROX 2014\17-SVE SYSTEM EXTENSION\4th Street Analytical\Data Review



 
P:\Projects\Environmental\SHELL\ROX 2014\17-SVE SYSTEM EXTENSION\4th Street Analytical\Data Review



 
P:\Projects\Environmental\SHELL\ROX 2014\17-SVE SYSTEM EXTENSION\4th Street Analytical\Data Review



 
P:\Projects\Environmental\SHELL\ROX 2014\17-SVE SYSTEM EXTENSION\4th Street Analytical\Data Review



 
P:\Projects\Environmental\SHELL\ROX 2014\17-SVE SYSTEM EXTENSION\4th Street Analytical\Data Review



 
P:\Projects\Environmental\SHELL\ROX 2014\17-SVE SYSTEM EXTENSION\4th Street Analytical\Data Review



 
P:\Projects\Environmental\SHELL\ROX 2014\17-SVE SYSTEM EXTENSION\4th Street Analytical\Data Review



 
P:\Projects\Environmental\SHELL\ROX 2014\17-SVE SYSTEM EXTENSION\4th Street Analytical\Data Review



 
P:\Projects\Environmental\SHELL\ROX 2014\17-SVE SYSTEM EXTENSION\4th Street Analytical\Data Review



 
P:\Projects\Environmental\SHELL\ROX 2014\17-SVE SYSTEM EXTENSION\4th Street Analytical\Data Review



 
P:\Projects\Environmental\SHELL\ROX 2014\17-SVE SYSTEM EXTENSION\4th Street Analytical\Data Review



 
P:\Projects\Environmental\SHELL\ROX 2014\17-SVE SYSTEM EXTENSION\4th Street Analytical\Data Review



 
P:\Projects\Environmental\SHELL\ROX 2014\17-SVE SYSTEM EXTENSION\4th Street Analytical\Data Review



 
P:\Projects\Environmental\SHELL\ROX 2014\17-SVE SYSTEM EXTENSION\4th Street Analytical\Data Review



 
P:\Projects\Environmental\SHELL\ROX 2014\17-SVE SYSTEM EXTENSION\4th Street Analytical\Data Review



 
P:\Projects\Environmental\SHELL\ROX 2014\17-SVE SYSTEM EXTENSION\4th Street Analytical\Data Review



 
P:\Projects\Environmental\SHELL\ROX 2014\17-SVE SYSTEM EXTENSION\4th Street Analytical\Data Review



 
P:\Projects\Environmental\SHELL\ROX 2014\17-SVE SYSTEM EXTENSION\4th Street Analytical\Data Review



 
P:\Projects\Environmental\SHELL\ROX 2014\17-SVE SYSTEM EXTENSION\4th Street Analytical\Data Review



 
P:\Projects\Environmental\SHELL\ROX 2014\17-SVE SYSTEM EXTENSION\4th Street Analytical\Data Review



 
P:\Projects\Environmental\SHELL\ROX 2014\17-SVE SYSTEM EXTENSION\4th Street Analytical\Data Review



 
P:\Projects\Environmental\SHELL\ROX 2014\17-SVE SYSTEM EXTENSION\4th Street Analytical\Data Review



 
P:\Projects\Environmental\SHELL\ROX 2014\17-SVE SYSTEM EXTENSION\4th Street Analytical\Data Review



 
P:\Projects\Environmental\SHELL\ROX 2014\17-SVE SYSTEM EXTENSION\4th Street Analytical\Data Review



 
P:\Projects\Environmental\SHELL\ROX 2014\17-SVE SYSTEM EXTENSION\4th Street Analytical\Data Review



 
P:\Projects\Environmental\SHELL\ROX 2014\17-SVE SYSTEM EXTENSION\4th Street Analytical\Data Review



 
P:\Projects\Environmental\SHELL\ROX 2014\17-SVE SYSTEM EXTENSION\4th Street Analytical\Data Review



 
P:\Projects\Environmental\SHELL\ROX 2014\17-SVE SYSTEM EXTENSION\4th Street Analytical\Data Review



 
P:\Projects\Environmental\SHELL\ROX 2014\17-SVE SYSTEM EXTENSION\4th Street Analytical\Data Review



 
P:\Projects\Environmental\SHELL\ROX 2014\17-SVE SYSTEM EXTENSION\4th Street Analytical\Data Review



 
P:\Projects\Environmental\SHELL\ROX 2014\17-SVE SYSTEM EXTENSION\4th Street Analytical\Data Review



 
P:\Projects\Environmental\SHELL\ROX 2014\17-SVE SYSTEM EXTENSION\4th Street Analytical\Data Review



 
P:\Projects\Environmental\SHELL\ROX 2014\17-SVE SYSTEM EXTENSION\4th Street Analytical\Data Review



 
P:\Projects\Environmental\SHELL\ROX 2014\17-SVE SYSTEM EXTENSION\4th Street Analytical\Data Review



 
P:\Projects\Environmental\SHELL\ROX 2014\17-SVE SYSTEM EXTENSION\4th Street Analytical\Data Review



 
P:\Projects\Environmental\SHELL\ROX 2014\17-SVE SYSTEM EXTENSION\4th Street Analytical\Data Review



 
P:\Projects\Environmental\SHELL\ROX 2014\17-SVE SYSTEM EXTENSION\4th Street Analytical\Data Review



 
P:\Projects\Environmental\SHELL\ROX 2014\17-SVE SYSTEM EXTENSION\4th Street Analytical\Data Review



 
P:\Projects\Environmental\SHELL\ROX 2014\17-SVE SYSTEM EXTENSION\4th Street Analytical\Data Review



 
P:\Projects\Environmental\SHELL\ROX 2014\17-SVE SYSTEM EXTENSION\4th Street Analytical\Data Review



 
P:\Projects\Environmental\SHELL\ROX 2014\17-SVE SYSTEM EXTENSION\4th Street Analytical\Data Review



 
P:\Projects\Environmental\SHELL\ROX 2014\17-SVE SYSTEM EXTENSION\4th Street Analytical\Data Review



 
P:\Projects\Environmental\SHELL\ROX 2014\17-SVE SYSTEM EXTENSION\4th Street Analytical\Data Review



 
P:\Projects\Environmental\SHELL\ROX 2014\17-SVE SYSTEM EXTENSION\4th Street Analytical\Data Review



 
P:\Projects\Environmental\SHELL\ROX 2014\17-SVE SYSTEM EXTENSION\4th Street Analytical\Data Review



 
P:\Projects\Environmental\SHELL\ROX 2014\17-SVE SYSTEM EXTENSION\4th Street Analytical\Data Review



 
P:\Projects\Environmental\SHELL\ROX 2014\17-SVE SYSTEM EXTENSION\4th Street Analytical\Data Review



 
P:\Projects\Environmental\SHELL\ROX 2014\17-SVE SYSTEM EXTENSION\4th Street Analytical\Data Review



 
P:\Projects\Environmental\SHELL\ROX 2014\17-SVE SYSTEM EXTENSION\4th Street Analytical\Data Review



 
P:\Projects\Environmental\SHELL\ROX 2014\17-SVE SYSTEM EXTENSION\4th Street Analytical\Data Review



 
P:\Projects\Environmental\SHELL\ROX 2014\17-SVE SYSTEM EXTENSION\4th Street Analytical\Data Review



 
P:\Projects\Environmental\SHELL\ROX 2014\17-SVE SYSTEM EXTENSION\4th Street Analytical\Data Review



 
P:\Projects\Environmental\SHELL\ROX 2014\17-SVE SYSTEM EXTENSION\4th Street Analytical\Data Review



 
P:\Projects\Environmental\SHELL\ROX 2014\17-SVE SYSTEM EXTENSION\4th Street Analytical\Data Review



 
P:\Projects\Environmental\SHELL\ROX 2014\17-SVE SYSTEM EXTENSION\4th Street Analytical\Data Review



 
P:\Projects\Environmental\SHELL\ROX 2014\17-SVE SYSTEM EXTENSION\4th Street Analytical\Data Review



 
P:\Projects\Environmental\SHELL\ROX 2014\17-SVE SYSTEM EXTENSION\4th Street Analytical\Data Review



 
P:\Projects\Environmental\SHELL\ROX 2014\17-SVE SYSTEM EXTENSION\4th Street Analytical\Data Review



 
P:\Projects\Environmental\SHELL\ROX 2014\17-SVE SYSTEM EXTENSION\4th Street Analytical\Data Review



 
P:\Projects\Environmental\SHELL\ROX 2014\17-SVE SYSTEM EXTENSION\4th Street Analytical\Data Review



 
P:\Projects\Environmental\SHELL\ROX 2014\17-SVE SYSTEM EXTENSION\4th Street Analytical\Data Review



 
P:\Projects\Environmental\SHELL\ROX 2014\17-SVE SYSTEM EXTENSION\4th Street Analytical\Data Review



 
P:\Projects\Environmental\SHELL\ROX 2014\17-SVE SYSTEM EXTENSION\4th Street Analytical\Data Review



 
P:\Projects\Environmental\SHELL\ROX 2014\17-SVE SYSTEM EXTENSION\4th Street Analytical\Data Review



 
P:\Projects\Environmental\SHELL\ROX 2014\17-SVE SYSTEM EXTENSION\4th Street Analytical\Data Review



 
P:\Projects\Environmental\SHELL\ROX 2014\17-SVE SYSTEM EXTENSION\4th Street Analytical\Data Review



 
P:\Projects\Environmental\SHELL\ROX 2014\17-SVE SYSTEM EXTENSION\4th Street Analytical\Data Review



 
P:\Projects\Environmental\SHELL\ROX 2014\17-SVE SYSTEM EXTENSION\4th Street Analytical\Data Review



 
P:\Projects\Environmental\SHELL\ROX 2014\17-SVE SYSTEM EXTENSION\4th Street Analytical\Data Review



 
P:\Projects\Environmental\SHELL\ROX 2014\17-SVE SYSTEM EXTENSION\4th Street Analytical\Data Review



 
P:\Projects\Environmental\SHELL\ROX 2014\17-SVE SYSTEM EXTENSION\4th Street Analytical\Data Review



 
P:\Projects\Environmental\SHELL\ROX 2014\17-SVE SYSTEM EXTENSION\4th Street Analytical\Data Review



 
P:\Projects\Environmental\SHELL\ROX 2014\17-SVE SYSTEM EXTENSION\4th Street Analytical\Data Review



 
P:\Projects\Environmental\SHELL\ROX 2014\17-SVE SYSTEM EXTENSION\4th Street Analytical\Data Review



 
P:\Projects\Environmental\SHELL\ROX 2014\17-SVE SYSTEM EXTENSION\4th Street Analytical\Data Review



 
P:\Projects\Environmental\SHELL\ROX 2014\17-SVE SYSTEM EXTENSION\4th Street Analytical\Data Review



 
P:\Projects\Environmental\SHELL\ROX 2014\17-SVE SYSTEM EXTENSION\4th Street Analytical\Data Review



 
P:\Projects\Environmental\SHELL\ROX 2014\17-SVE SYSTEM EXTENSION\4th Street Analytical\Data Review



 
P:\Projects\Environmental\SHELL\ROX 2014\17-SVE SYSTEM EXTENSION\4th Street Analytical\Data Review



 
P:\Projects\Environmental\SHELL\ROX 2014\17-SVE SYSTEM EXTENSION\4th Street Analytical\Data Review



 
P:\Projects\Environmental\SHELL\ROX 2014\17-SVE SYSTEM EXTENSION\4th Street Analytical\Data Review



Shell Oil Products US 
Roxana SVE 4

th
 Street Extension 

SDG MC32591 Page 1 of 4 

Roxana SVE 4th Street Extension 2014 Data Review 

Laboratory SDG:  MC32591 

Data Reviewer:  Melissa Mansker  

Peer Reviewer:  Elizabeth Kunkel 

Date Reviewed:  9/3/2014 

Guidance:  USEPA National Functional Guidelines for Superfund Organic 
Methods Data Review 2014 

Sample Identification Sample Identification 

SVE-46-080414 (18-22’) SVE-46-080414 (18-22’)-Dup 

TB-080414-HCL TB-080414-ST 

1.0 Data Package Completeness 

 Were all items delivered as specified in the QAPP and COC as appropriate? 

 Yes 

2.0 Laboratory Case Narrative \ Cooler Receipt Form 

 Were problems noted in the laboratory case narrative or cooler receipt form? 

 Yes, the laboratory case narrative indicated analytes were detected in the method 
blanks.  VOC and SVOC LCS recoveries were outside evaluation criteria.  The SVOC 
surrogate recovery for nitrobenzene-d5 was outside evaluation criteria in sample SVE-
46-080414 (18-22’).  SVOC and PAH MS/MSD recoveries were outside of evaluation 
criteria in sample SVE-46-080414 (18-22’).  Additionally, the initial calibration verification 
recovery for 1,4-dioxane exceeded 30 percent difference (%D).  Continuing calibration 
recovery for 1,4-dioxane exceeded 40%D, and 1,2-dibromo-3-chloropropane exceeded 
15%D. 

     

The cooler receipt form indicated samples were received by the laboratory at 0.9°C 

which is outside temperature criteria 4°C ± 2°C.  All samples were received in good 
condition; no qualification of data was required.   

3.0 Holding Times 

 Were samples extracted/analyzed within applicable limits? 

Yes 

4.0 Blank Contamination 

Were any analytes detected in the Method Blanks, Field Blanks or Trip Blanks? 

Yes 

Blank ID Parameter Analyte 
Concentration/ 

Amount 

MSM2392-MB VOCs Acetone 0.0109 mg/L 

OP39279-MB PAHs Fluoranthene 0.0025 mg/L 

OP39279-MB PAHs Phenanthrene 0.0018 mg/L 

OP39279-MB PAHs Pyrene 0.0023 mg/L 
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Qualifications due to blank contamination are included in the table below.  Analytical 
data that were reported non-detect or at concentrations greater than five times (5X) the 
associated blank concentration did not require qualification.   

Sample ID Parameter Analyte 
New 

Reporting 
Limit (RL) 

Qualification 

SVE-46-080414 (18-22’) PAHs Phenanthrene - U 

5.0 Laboratory Control Sample 

 Were LCS recoveries within evaluation criteria? 

 No 

LCS/ 

LCSD ID 
Parameter Analyte 

LCS/ 

LCSD 
Recovery 

RPD 
LCS/LCSD

/RPD 
Criteria 

MSU964-BS VOCs Acrolein 67 NA 70-130 

MSU964-BS VOCs Chloroethane 131 NA 70-130 

MSU964-BS VOCs 1,4-Dioxane 149 NA 70-130 

MSM2392-BS VOCs 1,4-Dioxane 141 NA 70-130 

OP39278-BS SVOCs Hexachlorocyclopentadiene 38 NA 40-140 

Analytical data that required qualification based on LCS/LCSD data are included in the 
table below.  Analytical data reported as non-detect and associated with LCS recoveries 
above evaluation criteria, indicating a possible high bias, did not require qualification.  
LCS MSU964-BS is associated with the trip blank; blanks are quality control samples 
and are not qualified. 

Sample ID Parameter Analyte Qualification 

SVE-46-080414 (18-22’) SVOCs Hexachlorocyclopentadiene UJ 

SVE-46-080414 (18-22’)-Dup SVOCs Hexachlorocyclopentadiene UJ 

6.0      Surrogate Recoveries 

 Were surrogate recoveries within evaluation criteria? 

No 

Sample ID Parameter Surrogate 
Recovery 

(%) 

Criteria 

(%) 

SVE-46-080414 (18-22’)-Run#1 SVOCs Nitrobenzene-d5 25 30-130 

SVE-46-080414 (18-22’)-Run#2 SVOCs Nitrobenzene-d5 25 30-130 

Analytical data reported as non-detect and associated with surrogate recoveries above 
evaluation criteria, indicating a possible high bias, did not require qualification.   

Sample ID Parameter Analyte Qualification 

SVE-46-080414 (18-22’) SVOCs All non-detects UJ 
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7.0 Matrix Spike and Matrix Spike Duplicate Recoveries 

 Were MS/MSD samples analyzed as part of this SDG? 

Yes, although not requested, sample SVE-46-080414 (18-22’) was spiked and analyzed 
for SVOCs and PAHs. 

Were MS/MSD recoveries within evaluation criteria? 

No  

MS/MSD ID Parameter Analyte 
MS/MSD 
Recovery 

RPD 
MS/MSD/

RPD 
Criteria 

SVE-46-080414 
(18-22’) 

SVOCs Benzoic acid 45/72 47 30-130/30 

SVE-46-080414 
(18-22’) 

SVOCs 2,4-Dinitrophenol 21/31 37 30-130/30 

SVE-46-080414 
(18-22’) 

SVOCs Hexachlorocyclopentadiene 24/30 22 40-140/30 

USEPA National Functional Guidelines for Organic Data Review indicates that organic 
data does not require qualification based on MS/MSD data alone and LCS recoveries 
were within evaluation criteria with the exception of compounds listed and qualified as 
appropriate in Section 5.0 of this data review.  No further qualification of the data was 
required. 

8.0 Internal Standard (IS) Recoveries 

 Were internal standard area recoveries within evaluation criteria? 

Yes 

9.0 Laboratory Duplicate Results 

 Were laboratory duplicate samples collected as part of this SDG? 

 No 

10.0 Field Duplicate Results 

 Were field duplicate samples collected as part of this SDG? 

 Yes 

Field ID Field Duplicate ID 

SVE-46-080414 (18-22’) SVE-46-080414 (18-22’)-Dup 

Were field duplicates within evaluation criteria? 

 Yes 

11.0 Sample Dilutions 

For samples that were diluted and nondetect, were undiluted results also reported? 

Not applicable; samples analyzed did not require dilution. 
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12.0 Additional Qualifications 

 Were additional qualifications applied? 

No 
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Roxana SVE 4th Street Extension 2014 Data Review 

Laboratory SDG:  MC32628 

Data Reviewer:  Melissa Mansker  

Peer Reviewer:  Elizabeth Kunkel 

Date Reviewed:  9/4/2014 

Guidance:  USEPA National Functional Guidelines for Superfund Organic 
Methods Data Review 2014 

Sample Identification Sample Identification 

SVE-42-080514 (32-34’) TB-080514-HCL 

TB-080514-ST  

1.0 Data Package Completeness 

 Were all items delivered as specified in the QAPP and COC as appropriate? 

No, sample SVE-45-080514 (26-30’) and corresponding matrix spike/matrix spike 
duplicate listed on the COC were cancelled on August 6, 2014 per URS request.  To 
meet QA/QC sample requirements, a matrix spike/matrix spike duplicate was collected 
on August 20, 2014 and is reported in SDG MC33045. 

2.0 Laboratory Case Narrative \ Cooler Receipt Form 

 Were problems noted in the laboratory case narrative or cooler receipt form? 

 Yes, the laboratory case narrative indicated VOC and SVOC LCS recoveries were 
outside evaluation criteria.  Additionally, the initial calibration verification recovery for 1,4-
dioxane and acetone exceeded 30 percent difference (%D).  Continuing calibration 
recovery for 1,2-dibromo-3-chloropropane and 1,2-dibromoethane exceeded 15%D. 

     

The cooler receipt form indicated samples were received by the laboratory at 0.8°C 

which is outside temperature criteria 4°C ± 2°C.  All samples were received in good 
condition; no qualification of data was required.   

3.0 Holding Times 

 Were samples extracted/analyzed within applicable limits? 

Yes 

4.0 Blank Contamination 

Were any analytes detected in the Method Blanks, Field Blanks or Trip Blanks? 

No  

5.0 Laboratory Control Sample 

 Were LCS recoveries within evaluation criteria? 

 No 
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LCS/ 

LCSD ID 
Parameter Analyte 

LCS/ 

LCSD 
Recovery 

RPD 
LCS/LCSD

/RPD 
Criteria 

MSU968-BS VOCs Dichlorodifluoromethane 66 NA 70-130 

MSU968-BS VOCs Trichlorofluoromethane 63 NA 70-130 

OP39292-
BS/BSD 

SVOCs Benzoic acid 104/36 94 30-130/30 

OP39292-
BS/BSD 

SVOCs bis(2-Chloroisopropyl)ether 120/63 59 40-140/30 

OP39292-
BS/BSD 

SVOCs Hexachlorocyclopentadiene 29/47 51 40-140/30 

Analytical data that required qualification based on LCS/LCSD data are included in the 
table below.  Analytical data reported as non-detect and associated with LCS recoveries 
above evaluation criteria, indicating a possible high bias, did not require qualification.  
LCS MSU968-BS is associated with the trip blank; blanks are quality control samples 
and are not qualified. 

Sample ID Parameter Analyte Qualification 

SVE-42-080514 (32-34’) SVOCs Hexachlorocyclopentadiene UJ 

6.0      Surrogate Recoveries 

 Were surrogate recoveries within evaluation criteria? 

Yes 

7.0 Matrix Spike and Matrix Spike Duplicate Recoveries 

 Were MS/MSD samples analyzed as part of this SDG? 

No, sample SVE-45-080514 (26-30’) and corresponding matrix spike/matrix spike 
duplicate listed on the COC were cancelled on August 6, 2014 per URS request.  To 
meet QA/QC sample requirements, a matrix spike/matrix spike duplicate was collected 
on August 20, 2014 and is reported in SDG MC33045. 

8.0 Internal Standard (IS) Recoveries 

 Were internal standard area recoveries within evaluation criteria? 

Yes 

9.0 Laboratory Duplicate Results 

 Were laboratory duplicate samples collected as part of this SDG? 

 No 

10.0 Field Duplicate Results 

 Were field duplicate samples collected as part of this SDG? 

 No 

11.0 Sample Dilutions 

For samples that were diluted and nondetect, were undiluted results also reported? 

Not applicable; samples analyzed did not require dilution. 
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12.0 Additional Qualifications 

 Were additional qualifications applied? 

No 
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Roxana SVE 4th Street Extension 2014 Data Review 

Laboratory SDG:  MC32660 

Data Reviewer:  Melissa Mansker  

Peer Reviewer:  Elizabeth Kunkel 

Date Reviewed:  9/4/2014 

Guidance:  USEPA National Functional Guidelines for Superfund Organic 
Methods Data Review 2014 

Sample Identification Sample Identification 

SVE-45-080614 (40-42’) TB-080614-HCL 

TB-080614-ST  

1.0 Data Package Completeness 

 Were all items delivered as specified in the QAPP and COC as appropriate? 

Yes 

2.0 Laboratory Case Narrative \ Cooler Receipt Form 

 Were problems noted in the laboratory case narrative or cooler receipt form? 

 Yes, the laboratory case narrative indicated VOC and SVOC LCS recoveries were 
outside evaluation criteria.  SVOC MS/MSD recoveries were outside of evaluation 
criteria in sample SVE-45-080614 (40-42’).  Additionally, the initial calibration verification 
recovery for acetone exceeded 30 percent difference (%D).  Continuing calibration 
recovery for 1,2-dibromo-3-chloropropane and 1,2-dibromoethane exceeded 15%D. 

     

The cooler receipt form indicated samples were received by the laboratory at 1.1°C 

which is outside temperature criteria 4°C ± 2°C.  All samples were received in good 
condition; no qualification of data was required.   

3.0 Holding Times 

 Were samples extracted/analyzed within applicable limits? 

Yes 

4.0 Blank Contamination 

Were any analytes detected in the Method Blanks, Field Blanks or Trip Blanks? 

No  

5.0 Laboratory Control Sample 

 Were LCS recoveries within evaluation criteria? 

 No 

LCS/ 

LCSD ID 
Parameter Analyte 

LCS/ 

LCSD 
Recovery 

RPD 
LCS/LCSD

/RPD 
Criteria 

MSN3318-
BS/BSD 

VOCs Acrolein 79/66 17 70-130/25 
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LCS/ 

LCSD ID 
Parameter Analyte 

LCS/ 

LCSD 
Recovery 

RPD 
LCS/LCSD

/RPD 
Criteria 

MSN3318-
BS/BSD 

VOCs Dichlorodifluoromethane 70/64 9 70-130/25 

MSN3318-
BS/BSD 

VOCs 2-Hexanone 81/66 21 70-130/25 

OP39310-BS SVOCs Hexachlorocyclopentadiene 21 NA 40-140 

Analytical data that required qualification based on LCS/LCSD data are included in the 
table below.  Analytical data reported as non-detect and associated with LCS recoveries 
above evaluation criteria, indicating a possible high bias, did not require qualification.  
LCS/LCSD MSN3318-BS/BSD is associated with the trip blank; blanks are quality 
control samples and are not qualified. 

Sample ID Parameter Analyte Qualification 

SVE-45-080614 (40-42’) SVOCs Hexachlorocyclopentadiene UJ 

6.0      Surrogate Recoveries 

 Were surrogate recoveries within evaluation criteria? 

Yes 

7.0 Matrix Spike and Matrix Spike Duplicate Recoveries 

 Were MS/MSD samples analyzed as part of this SDG? 

Yes, although not requested, sample SVE-45-080614 (40-42’) was spiked and analyzed 
for SVOCs and PAHs. 

Were MS/MSD recoveries within evaluation criteria? 

No  

MS/MSD ID Parameter Analyte 
MS/MSD 
Recovery 

RPD 
MS/MSD/

RPD 
Criteria 

SVE-45-080614 
(40-42’) 

SVOCs 2,4-Dinitrophenol 13/13 5 30-130/30 

SVE-45-080614 
(40-42’) 

SVOCs 4,6-Dinitro-o-cresol 23/26 11 30-130/30 

SVE-45-080614 
(40-42’) 

SVOCs Hexachlorocyclopentadiene 19/21 9 40-140/30 

SVE-45-080614 
(40-42’) 

SVOCs Nitrobenzene 48/70 38 40-140/30 

LCS recoveries were within evaluation criteria with the exception of compounds listed 
and qualified as appropriate in Section 5.0 of this data review.  No further qualification of 
the data was required. 

8.0 Internal Standard (IS) Recoveries 

 Were internal standard area recoveries within evaluation criteria? 

Yes 
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9.0 Laboratory Duplicate Results 

 Were laboratory duplicate samples collected as part of this SDG? 

 No 

10.0 Field Duplicate Results 

 Were field duplicate samples collected as part of this SDG? 

 No 

11.0 Sample Dilutions 

For samples that were diluted and nondetect, were undiluted results also reported? 

Not applicable; samples analyzed did not require dilution. 

12.0 Additional Qualifications 

 Were additional qualifications applied? 

No 
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Roxana SVE 4th Street Extension 2014 Data Review 

Laboratory SDG:  MC32763 

Data Reviewer:  Melissa Mansker  

Peer Reviewer:  Elizabeth Kunkel 

Date Reviewed:  9/4/2014 

Guidance:  USEPA National Functional Guidelines for Superfund Organic 
Methods Data Review 2014 

Sample Identification Sample Identification 

SVE-43-080814 (30-32’) TB-080814-HCL 

TB-080814-ST  

1.0 Data Package Completeness 

 Were all items delivered as specified in the QAPP and COC as appropriate? 

 Yes 

2.0 Laboratory Case Narrative \ Cooler Receipt Form 

 Were problems noted in the laboratory case narrative or cooler receipt form? 

 Yes, the laboratory case narrative indicated 1-methylnaphthalene was detected in the 
method blank.  VOC and SVOC LCS recoveries were outside evaluation criteria.  SVOC 
MS/MSD recoveries were outside of evaluation criteria in sample SVE-43-080814 (30-
32’).  Additionally, the initial calibration verification recovery for 1,4-dioxane exceeded 30 
percent difference (%D).  Continuing calibration recovery for 1,4-dioxane exceeded 
40%D, and 1,2-dibromo-3-chloropropane exceeded 15%D. 

     
The cooler receipt form did not indicate any problems. 

3.0 Holding Times 

 Were samples extracted/analyzed within applicable limits? 

Yes 

4.0 Blank Contamination 

Were any analytes detected in the Method Blanks, Field Blanks or Trip Blanks? 

Yes 

Blank ID Parameter Analyte 
Concentration/ 

Amount 

OP39348-MB PAHs 1-Methylnaphthalene 0.0013 mg/L 

Analytical data that were reported non-detect or at concentrations greater than five times 
(5X) the associated blank concentration did not require qualification.  No qualification of 
data was required. 
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5.0 Laboratory Control Sample 

 Were LCS recoveries within evaluation criteria? 

 No 

LCS/ 

LCSD ID 
Parameter Analyte 

LCS/ 

LCSD 
Recovery 

RPD 
LCS/LCSD

/RPD 
Criteria 

MSN3320-BS VOCs Acrolein 64 NA 70-130 

MSN3320-BS VOCs Bromomethane 69 NA 70-130 

MSN3320-BS VOCs Dichlorodifluoromethane 65 NA 70-130 

OP39349-BS SVOCs 2,4-Dinitrophenol 22 NA 30-130 

OP39349-BS SVOCs 4,6-Dinitro-o-cresol 29 NA 30-130 

OP39349-BS SVOCs Benzyl alcohol 19 NA 40-140 

OP39349-BS SVOCs Hexachlorocyclopentadiene 21 NA 40-140 

Analytical data that required qualification based on LCS/LCSD data are included in the 
table below.  Analytical data reported as non-detect and associated with LCS recoveries 
above evaluation criteria, indicating a possible high bias, did not require qualification.  
LCS MSN3320-BS is associated with the trip blank; blanks are quality control samples 
and are not qualified. 

Sample ID Parameter Analyte Qualification 

SVE-43-080814 (30-32’) SVOCs 2,4-Dinitrophenol UJ 

SVE-43-080814 (30-32’) SVOCs 4,6-Dinitro-o-cresol UJ 

SVE-43-080814 (30-32’) SVOCs Benzyl alcohol UJ 

SVE-43-080814 (30-32’) SVOCs Hexachlorocyclopentadiene UJ 

6.0      Surrogate Recoveries 

 Were surrogate recoveries within evaluation criteria? 

Yes 

7.0 Matrix Spike and Matrix Spike Duplicate Recoveries 

 Were MS/MSD samples analyzed as part of this SDG? 

Yes, although not requested, sample SVE-43-080814 (30-32’) was spiked and analyzed 
for SVOCs and PAHs. 

Were MS/MSD recoveries within evaluation criteria? 

No  

MS/MSD ID Parameter Analyte 
MS/MSD 
Recovery 

RPD 
MS/MSD/

RPD 
Criteria 

SVE-43-080814 
(30-32’) 

SVOCs Benzoic acid 56/123 74 30-130/30 

SVE-43-080814 
(30-32’) 

SVOCs 2,4-Dinitrophenol 0/0 NA 30-130/30 

SVE-43-080814 
(30-32’) 

SVOCs 4,6-Dinitro-o-cresol 17/20 15 30-130/30 
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MS/MSD ID Parameter Analyte 
MS/MSD 
Recovery 

RPD 
MS/MSD/

RPD 
Criteria 

SVE-43-080814 
(30-32’) 

SVOCs 4-Nitrophenol 0/0 NA 30-130/30 

SVE-43-080814 
(30-32’) 

SVOCs Benzyl alcohol 19/23 16 40-140/30 

SVE-43-080814 
(30-32’) 

SVOCs Hexachlorocyclopentadiene 12/12 0 40-140/30 

SVE-43-080814 
(30-32’) 

SVOCs Pyridine 50/39 26 40-140/30 

LCS recoveries were within evaluation criteria with the exception of compounds listed 
and qualified as appropriate in Section 5.0 of this data review.  No further qualification of 
the data was required. 

8.0 Internal Standard (IS) Recoveries 

 Were internal standard area recoveries within evaluation criteria? 

Yes 

9.0 Laboratory Duplicate Results 

 Were laboratory duplicate samples collected as part of this SDG? 

 No 

10.0 Field Duplicate Results 

 Were field duplicate samples collected as part of this SDG? 

 No 

11.0 Sample Dilutions 

For samples that were diluted and nondetect, were undiluted results also reported? 

Not applicable; samples analyzed did not require dilution. 

12.0 Additional Qualifications 

 Were additional qualifications applied? 

No 
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Roxana SVE 4th Street Extension 2014 Data Review 

Laboratory SDG:  MC33045 

Data Reviewer:  Melissa Mansker  

Peer Reviewer:  Elizabeth Kunkel 

Date Reviewed:  9/30/2014 

Guidance:  USEPA National Functional Guidelines for Superfund Organic 
Methods Data Review 2014 

Sample Identification Sample Identification 

SVE44-082014 (30-36’) EQB-082014 

TB-082014-HCL TB-082014-ST 

1.0 Data Package Completeness 

 Were all items delivered as specified in the QAPP and COC as appropriate? 

 Yes 

2.0 Laboratory Case Narrative \ Cooler Receipt Form 

 Were problems noted in the laboratory case narrative or cooler receipt form? 

 Yes, the laboratory case narrative indicated analytes were detected in the method 
blanks, and although not indicated in the laboratory case narrative, toluene was detected 
in the equipment blank.  VOC and SVOC LCS/LCSD recoveries and VOC LCS/LCSD 
RPDs were outside evaluation criteria.  VOC, SVOC and PAH MS/MSD recoveries were 
outside of evaluation criteria in sample SVE44-082014 (30-36’).  Internal standard area 
recoveries were outside criteria in the SVOC method blank.  Additionally, the initial 
calibration verification recovery for bis(2-chloroisopropyl)ether exceeded 30 percent 
difference (%D).   

     

The cooler receipt form indicated samples were received by the laboratory at 1.4°C 

which is outside temperature criteria 4°C ± 2°C.  All samples were received in good 
condition; no qualification of data was required.   

3.0 Holding Times 

 Were samples extracted/analyzed within applicable limits? 

Yes 

4.0 Blank Contamination 

Were any analytes detected in the Method Blanks, Field Blanks or Trip Blanks? 

Yes 

Blank ID Parameter Analyte 
Concentration/ 

Amount 

EQB-082014 VOCs Toluene 0.0030 mg/L 

OP39514-MB SVOCs Di-n-butyl phthalate 0.00033 mg/L 

OP39515-MB PAHs Phenanthrene 0.000022 mg/L 
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Analytical data that were reported non-detect or at concentrations greater than five times 
(5X) the associated blank concentration did not require qualification.  Please see Section 
12.0 of this review for additional qualifications regarding samples associated with the 
equipment blank.  

5.0 Laboratory Control Sample 

 Were LCS recoveries within evaluation criteria? 

 No 

LCS/ 

LCSD ID 
Parameter Analyte 

LCS/ 

LCSD 
Recovery 

RPD 
LCS/LCSD

/RPD 
Criteria 

MSM2398-
BS/BSD 

VOCs Acrolein 82/62 28 70-130/25 

MSM2398-
BS/BSD 

VOCs Chloromethane 84/66 24 70-130/25 

MSM2398-
BS/BSD 

VOCs Dichlorodifluoromethane 60/46 26 70-130/25 

MSN3329-
BS/BSD 

VOCs Acetone 70/65 7 70-130/25 

MSN3329-
BS/BSD 

VOCs Bromomethane 68/71 5 70-130/25 

MSN3329-
BS/BSD 

VOCs 2-Hexanone 64/66 3 70-130/25 

OP39507-BS SVOCs Hexachlorocyclopentadiene 31 NA 40-140 

Analytical data that required qualification based on LCS/LCSD data are included in the 
table below.  Analytical data reported as non-detect and associated with LCS recoveries 
above evaluation criteria, indicating a possible high bias, did not require qualification.  
LCS/LCSD MSN3329-BS/BSD is associated with the equipment blank and trip blank; 
blanks are quality control samples and are not qualified. 

Sample ID Parameter Analyte Qualification 

SVE44-082014 (30-36’) VOCs Acrolein UJ 

SVE44-082014 (30-36’) VOCs Chloromethane UJ 

SVE44-082014 (30-36’) VOCs Dichlorodifluoromethane UJ 

SVE44-082014 (30-36’) SVOCs Hexachlorocyclopentadiene UJ 

6.0      Surrogate Recoveries 

 Were surrogate recoveries within evaluation criteria? 

Yes 

7.0 Matrix Spike and Matrix Spike Duplicate Recoveries 

 Were MS/MSD samples analyzed as part of this SDG? 

Yes, sample SVE44-082014 (30-36’) was spiked and analyzed for VOCs, SVOCs, 
PAHs, and TPH-GRO. 

Were MS/MSD recoveries within evaluation criteria? 

No  
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MS/MSD ID Parameter Analyte 
MS/MSD 
Recovery 

RPD 
MS/MSD/

RPD 
Criteria 

SVE44-082014 
(30-36’) 

VOCs Acetone 58/52 7 70-130/30 

SVE44-082014 
(30-36’) 

VOCs Acrolein 45/39 11 70-130/30 

SVE44-082014 
(30-36’) 

VOCs Bromomethane 81/69 13 70-130/30 

SVE44-082014 
(30-36’) 

VOCs n-Butylbenzene 59/63 10 70-130/30 

SVE44-082014 
(30-36’) 

VOCs sec-Butylbenzene 63/67 10 70-130/30 

SVE44-082014 
(30-36’) 

VOCs tert-Butylbenzene 65/68 9 70-130/30 

SVE44-082014 
(30-36’) 

VOCs 2-Chloroethyl vinyl ether 0/0 NA 10-160/30 

SVE44-082014 
(30-36’) 

VOCs Chloromethane 74/61 15 70-130/30 

SVE44-082014 
(30-36’) 

VOCs o-Chlorotoluene 68/69 6 70-130/30 

SVE44-082014 
(30-36’) 

VOCs p-Chlorotoluene 67/67 3 70-130/30 

SVE44-082014 
(30-36’) 

VOCs 1,3-Dichlorobenzene 68/69 5 70-130/30 

SVE44-082014 
(30-36’) 

VOCs 1,4-Dichlorobenzene 68/68 3 70-130/30 

SVE44-082014 
(30-36’) 

VOCs Dichlorodifluoromethane 49/40 15 70-130/30 

SVE44-082014 
(30-36’) 

VOCs Hexachlorobutadiene 51/57 13 70-130/30 

SVE44-082014 
(30-36’) 

VOCs 2-Hexanone 67/76 16 70-130/30 

SVE44-082014 
(30-36’) 

VOCs p-Isopropyltoluene 62/66 10 70-130/30 

SVE44-082014 
(30-36’) 

VOCs n-Propylbenzene 68/70 6 70-130/30 

SVE44-082014 
(30-36’) 

VOCs 1,2,3-Trichlorobenzene 58/64 14 70-130/30 

SVE44-082014 
(30-36’) 

VOCs 1,2,4-Trichlorobenzene 54/59 12 70-130/30 

SVE44-082014 
(30-36’) 

VOCs Trichlorofluoromethane 77/67 10 70-130/30 

SVE44-082014 
(30-36’) 

VOCs 1,2,4-Trimethylbenzene 68/71 9 70-130/30 

SVE44-082014 
(30-36’) 

VOCs 1,3,5-Trimethylbenzene 64/67 8 70-130/30 

SVE44-082014 
(30-36’) 

VOCs Vinyl acetate 46/46 4 70-130/30 

SVE44-082014 
(30-36’) 

VOCs Vinyl chloride 76/65 12 70-130/30 

 
P:\Projects\Environmental\SHELL\ROX 2014\17-SVE SYSTEM EXTENSION\4th Street Analytical\Data Review



Shell Oil Products US 
Roxana SVE 4

th
 Street Extension 

SDG MC33045 Page 4 of 4 

MS/MSD ID Parameter Analyte 
MS/MSD 
Recovery 

RPD 
MS/MSD/

RPD 
Criteria 

SVE44-082014 
(30-36’) 

SVOCs Hexachlorocyclopentadiene 34/31 7 40-140/30 

SVE44-082014 
(30-36’) 

VOCs by 
8011 

1,2-Dibromo-3-
chloropropane 

163/148 10 40-156/27 

LCS recoveries were within evaluation criteria with the exception of compounds listed 
and qualified as appropriate in Section 5.0 of this data review.  No further qualification of 
the data was required. 

8.0 Internal Standard (IS) Recoveries 

 Were internal standard area recoveries within evaluation criteria? 

No 

Sample ID Parameter Analyte 
IS Area 

Recovery 
IS Criteria 

OP39507-MB SVOCs 1,4-Dichlorobenzene-d4 16755 17270-69080 

OP39507-MB SVOCs Naphthalene-d8 60011 70769-283076 

OP39507-MB SVOCs Acenaphthene-d10 39690 46878-187512 

OP39507-MB SVOCs Phenanthrene-d10 79480 86367-345466 

Method blank OP39507-MB is a quality control sample and is not qualified; no 
qualification of data was required. 

9.0 Laboratory Duplicate Results 

 Were laboratory duplicate samples collected as part of this SDG? 

 No 

10.0 Field Duplicate Results 

 Were field duplicate samples collected as part of this SDG? 

 No 

11.0 Sample Dilutions 

For samples that were diluted and nondetect, were undiluted results also reported? 

Not applicable; samples analyzed did not require dilution. 

12.0 Additional Qualifications 

 Were additional qualifications applied? 

Yes, professional judgment was also used to qualify as estimated, however not reject, 
data that was associated with equipment blank EQB-082014, due to comparable 
historical detections.   

Sample ID Parameter Analyte 
New Reporting 

Limit (RL) 
Qualification 

SVE44-082014 (30-36’) VOCs Toluene - J 
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APPENDIX G Contractor Pressure Test Results 
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APPENDIX H As-Built Drawings 
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APPENDIX I Construction Photographs 
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 4TH STREET SVE SYSTEM EXTENSION 
PHOTOGRAPHIC LOG 

Client Name: 

Shell Oil Products US 

Site Location: 

Roxana, Illinois 

Project No. 

21562973.19000 

Photo No. 

1 
Date: 

9/23/14 

 

Description: 
 
Trench excavation 
on North property.  
Photo taken looking 
north. 

 

 4TH STREET SVE SYSTEM EXTENSION 
PHOTOGRAPHIC LOG 

Client Name: 

Shell Oil Products US 

Site Location: 

Roxana, Illinois 

Project No. 

21562973.19000 

Photo No. 

2 
Date: 

9/23/14 

 

Description: 
Trench excavation 
on North property.  
Photo taken looking 
west.  SVE-42 is 
visible in the 
foreground. 
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 4TH STREET SVE SYSTEM EXTENSION 
PHOTOGRAPHIC LOG 

Client Name: 

Shell Oil Products US 

Site Location: 

Roxana, Illinois 

Project No. 

21562973.19000 

Photo No. 

3 
Date: 

9/24/14 

Description: 
North property showing 
perimeter security 
fence and trenches 
covered with plywood. 
 

 

 4TH STREET SVE SYSTEM EXTENSION 
PHOTOGRAPHIC LOG 

Client Name: 

Shell Oil Products US 

Site Location: 

Roxana, Illinois 

Project No. 

21562973.19000 

Photo No. 

4 
Date: 

10/20/14 

Description: 
SVE-46 vault prior to 
connection of SVE-46 
to HDPE pipe.  Photo 
taken looking south. 
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 4TH STREET SVE SYSTEM EXTENSION 
PHOTOGRAPHIC LOG 

Client Name: 

Shell Oil Products US 

Site Location: 

Roxana, Illinois 

Project No. 

21562973.19000 

Photo No. 

5 
Date: 

10/21/14 

Description: 
HDPE pipe placed in 
trench on South 
property.  Photo taken 
looking south.  SVE-46 
is visible in middle 
portion of photograph. 
 

 

 4TH STREET SVE SYSTEM EXTENSION 
PHOTOGRAPHIC LOG 

Client Name: 

Shell Oil Products US 

Site Location: 

Roxana, Illinois 

Project No. 

21562973.19000 

Photo No. 

6 
Date: 

10/21/14 

Description: 
SVE-46 prior to 
completing all pipe 
connections. 
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 4TH STREET SVE SYSTEM EXTENSION 
PHOTOGRAPHIC LOG 

Client Name: 

Shell Oil Products US 

Site Location: 

Roxana, Illinois 

Project No. 

21562973.19000 

Photo No. 

7 
Date: 

10/15/14 

Description: 
SVE-42 with completed 
pipe connections. 
 

 

 4TH STREET SVE SYSTEM EXTENSION 
PHOTOGRAPHIC LOG 

Client Name: 

Shell Oil Products US 

Site Location: 

Roxana, Illinois 

Project No. 

21562973.19000 

Photo No. 

8 
Date: 

10/21/14 

Description: 
SVE-47 immediately 
prior to performing 
pressure test. 
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 4TH STREET SVE SYSTEM EXTENSION 
PHOTOGRAPHIC LOG 

Client Name: 

Shell Oil Products US 

Site Location: 

Roxana, Illinois 

Project No. 

21562973.19000 

Photo No. 

9 
Date: 

10/21/14 

Description: 
Pressure test monitor 
gauge at SVE-47. 
 

 

 4TH STREET SVE SYSTEM EXTENSION 
PHOTOGRAPHIC LOG 

Client Name: 

Shell Oil Products US 

Site Location: 

Roxana, Illinois 

Project No. 

21562973.19000 

Photo No. 

10 
Date: 

10/21/14 

 

Description: 
Pressure test hose and 
pressure monitor gauge 
at SVE-42. 
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 4TH STREET SVE SYSTEM EXTENSION 
PHOTOGRAPHIC LOG 

Client Name: 

Shell Oil Products US 

Site Location: 

Roxana, Illinois 

Project No. 

21562973.19000 

Photo No. 

11 
Date: 

10/16/14 

 

Description: 
HDPE pipe penetration 
at the existing concrete 
vault containing wells 
SVE-3R and SVE-25.   
 

 

 4TH STREET SVE SYSTEM EXTENSION 
PHOTOGRAPHIC LOG 

Client Name: 

Shell Oil Products US 

Site Location: 

Roxana, Illinois 

Project No. 

21562973.19000 

Photo No. 

12 
Date: 

10/21/14 

Description: 
HDPE pipe layout at 
location where South 
property HDPE pipe 
was connected to 
existing blue line 
HDPE.  Photograph 
taken looking north. 
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 4TH STREET SVE SYSTEM EXTENSION 
PHOTOGRAPHIC LOG 

Client Name: 

Shell Oil Products US 

Site Location: 

Roxana, Illinois 

Project No. 

21562973.19000 

Photo No. 

13 
Date: 

10/22/14 

 

Description: 
Flowable fill placed 
where excavation 
crossed the sidewalk 
and 4th Street.  
Photograph taken 
looking north. 
 

 

 4TH STREET SVE SYSTEM EXTENSION 
PHOTOGRAPHIC LOG 

Client Name: 

Shell Oil Products US 

Site Location: 

Roxana, Illinois 

Project No. 

21562973.19000 

Photo No. 

14 
Date: 

10/24/14 

Description: 
SVE-45 following 
completion of all 
construction and site 
grading activities.  All 
repairs to 4th street and 
sidewalks are complete 
in this photo.  Grass 
seed has been applied, 
and contractor is in 
process of preparing to 
apply straw cover.  
Photograph taken 
looking south. 
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 4TH STREET SVE SYSTEM EXTENSION 
PHOTOGRAPHIC LOG 

Client Name: 

Shell Oil Products US 

Site Location: 

Roxana, Illinois 

Project No. 

21562973.19000 

Photo No. 

15 
Date: 

10/24/14 

Description: 
North property following 
completion of all 
construction activities, 
seeding, and placement 
of straw cover. 
 

 

 4TH STREET SVE SYSTEM EXTENSION 
PHOTOGRAPHIC LOG 

Client Name: 

Shell Oil Products US 

Site Location: 

Roxana, Illinois 

Project No. 

21562973.19000 

Photo No. 

16 
Date: 

10/24/14 

Description: 
South property 
following completion of 
all construction 
activities, seeding, and 
placement of straw 
cover. 
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This Operation and Maintenance Plan (O&M Plan) has been prepared by URS Corporation 

(URS), on behalf of Shell Oil Products US (SOPUS) for the Soil Vapor Extraction (SVE) system 

located near the northwest corner, along the west property boundary (a/k/a west fenceline) within 

the fenced boundary of the WRB Refining LP, Wood River Refinery (WRR) located at 900 

South Central Avenue, Roxana, Illinois.  The SVE system piping and SVE wells are positioned 

parallel along the WRR west fenceline and Chaffer Street.  Additional SVE wells and piping are 

located along Fourth Street in Roxana, in vacant properties, located adjacent to the intersection 

of Fourth Street and Chaffer Avenue in Roxana, and at the Village of Roxana Public Works Yard 

(Public Works) located at South Chaffer Avenue and East 8th Street in Roxana.  The purpose of 

this Plan is to provide general guidance for the operation, preventative maintenance, 

troubleshooting, and performance monitoring of the SVE wells and Vapor Monitoring Points 

(VMPs) associated with the SVE system.   

The SVE system and corresponding vapor distribution in the WRR and Public Works vicinity is 

dynamic therefore, this plan will be modified as operational conditions change.  Some of these 

changes include, but are not limited to: 

 Equipment, which may result in changes to routine maintenance, 

 Monitoring frequency, 

 Monitoring locations, and 

 Monitoring procedures, including eliminating the need for venting prior to collecting 

measurements at VMP locations, 

As this plan is updated, records will be maintained of the changes and the revision page of this 

plan will be updated.  The remainder of this Plan is divided into seven sections.   

 Section 2.0 presents a staffing list of those involved in the project.   

 Section 3.0 presents of description of all the major components of the SVE system. 

 Section 4.0 addresses the steps required in a full-scale startup and shutdown of the SVE 

system.   

 Section 5.0 discusses routine maintenance, troubleshooting, and spare parts inventory for the 

vapor extraction blower, VLS, and RTO.   
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 Section 6.0 discusses monitoring and sampling of the SVE system, included permit required 

sampling.   

 Section 7.0 discusses system monitoring and reporting. 
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A list of the people involved in this project is provided in the table below.    

Project Team 

NAME COMPANY PROJECT TITLE CONTACT NUMBERS 

Kevin Dyer Shell Oil Products US 
Program Manager - 

Client 618-288-7237 

Eric Peterson ConocoPhillips 
RM&R Manager – 
Property Owner 618-255-3190 

Nick Eldred URS Corporation Project Manager 314-743-7753 

George Jones URS Corporation Task Manager 314-422-2793 

Rich Hart URS Corporation 
SVE Assistant Task 

Manager 636-448-2734 

Steve Wipfler URS Corporation SVE System Operator 314-619-1876 

Phillip Wood Maple Leaf Equipment 
Project Remedial 

Equipment Engineer 800-420-4056 

Greg Blando Anguil Environmental 
Project Thermal 

Oxidation Engineer 414-365-6400 

It should be noted that the most important aspect of carrying out this plan is doing so under the 

direction of the Shell Site Health and Safety Plan for the WRR Site and under all conditions 

required by ConocoPhillips (COP).  Violations of the Health and Safety Plan or COP policy will 

warrant immediate expulsion from the project and the COP property.  
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3.0 SOIL VAPOR EXTRACTION SYSTEM (SVE) COMPONENTS 

3.1 SVE SYSTEM OVERVIEW 

The West Fenceline portion of the SVE system utilizes 39 extraction wells (SVE-3R through 

SVE-20, SVE-25, SVE-28 through SVE-47) with an additional six extraction wells (SVE-21 

through SVE-24, SVE-26, and SVE-17) located on the Public Works property (Figure 1).  The 

active SVEs are plumbed through six header lines that are both underground and aboveground.  

The piping leads to the remediation equipment which consists of a vapor extraction blower, two 

vapor liquid separators (VLSs) with associated aboveground storage tanks (ASTs), a 

regenerative thermal oxidizer (RTO), and a control room (Figure 2). A steel shipping container 

has been adapted to house the vapor extraction blower and VLSs in one room and controls and a 

backup air compressor in another room.  The steel shipping container and RTO are located on a 

concrete pad at the south end of the west fenceline within the WRR.  An additional steel shipping 

container located west of the original unit has been adapted to house a rotary screw air 

compressor, storage room, and office space (Figure 2). As-built drawings for the SVE System 

can be found in Appendix A. 

3.2 WELLS  

Soil vapor to the SVE system can be supplied by 45 extraction wells with varying screen depths 

and associated piping.  A network of VMPs is utilized by personnel to monitor the zone of 

influence of vacuum created by the system and soil vapor concentrations in the surrounding 

soils. 

3.2.1 Extraction Wells 

At present there are a total of 45 extraction wells that can provide soil vapor to the SVE system.  

This total includes 30 wells within the WRR, three wells (SVE-3R, SVE-4, and SVE-25) located 

on E. 4th Street and six wells (SVE-42 through SVE-47) located on vacant property at Fourth 

Street and Chaffer Avenue in the Village of Roxana, and six SVE wells at the Public Works site.  

SVE extraction well locations are illustrated on Figure 1.  Generally, these wells are constructed 

of 4-inch PVC and are screened at various depths above the typical water table.  Specific well 

construction information is provided on Table 1.   

The extraction wells are connected to the SVE system through a series of six header lines or legs, 

which are controlled by independent valves.  In addition to being able to control flow from each 
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leg of extraction wells, valves are installed at each extraction well to allow control at individual 

wells.  Extraction wells also include sample and access ports to allow the collection of vapor 

samples, vacuum readings, and measurement of fluid levels. In addition to the active lines, two 

spare header lines on the west fenceline leg, and one spare header line on the Public Works leg 

were installed for potential expansion of the system or to allow additional dilution air if needed. 

The lines are positioned through the roof of the north end of the system building into the open 

air. Procedures and frequency for extraction well sampling and monitoring are presented is 

Section 6.1.   

3.2.2 VMP Wells 

In addition to the extraction wells, URS personnel utilize a network of 63 VMP wells.  Each 

VMP generally consists of either three or four individual wells screened at designated intervals 

above the typical water table.  The VMPs are designed to facilitate vacuum measurements at 

varying subsurface intervals.  Vacuum measurements and VOC concentrations in soil vapor 

samples collected from the VMP wells are used to evaluate the efficiency of the SVE system.  

VMP locations are illustrated on Figure 1.  The majority of the VMPs are constructed of 0.125-

inch diameter stainless steel terminating at ground surface with fittings to accommodate the 

collection of soil vapor samples and vacuum readings. Five VMPs, VMPs 26 through 30, are 

constructed of 0.5-inch polyvinyl chloride piping.  Specific well construction information is 

provided on Table 1B.  Procedures and frequency for VMP well sampling and monitoring is 

presented is Section 6.2.  

3.3 EXTRACTION SYSTEM 

The extraction portion of the SVE system includes a vapor extraction blower, two VLSs, two 

transfer pump, one baffle tank, and two ASTs. 

3.3.1 Vapor Extraction Blower 

Electrical components of the blower are constructed to comply with National Electrical Code 

(NEC) Class 1 Division 2 standards inside the Process Room and general purpose, unclassified 

inside the Control Room.  The extraction system consists of the following equipment: 

 Sutorbilt vacuum blower with a design capacity of 2,370 cubic feet per minute (cfm) at an 

inlet vacuum of 27 inches of water column (in. wc) 

 40 HP, explosion proof, 3 phase, 460 volt, 1800 rpm motor 
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 Blower inlet piping with vacuum gauge, vacuum relief valve, and sample port 

 Six-inch diameter manual dilution valve with vacuum gauge and air filter (or equivalent) 

 Differential vacuum gauges to measure the differential pressure across the filter element 

 Discharge piping with a silencer, sample port, pressure gauge, and temperature gauge 

 Programmable Logic Controller (PLC)-based control System with control panel, circuit 

breakers, and remote telemetry and communications system. The blower PLC control panel 

transmits data to a computer in the control room that logs and displays operational 

parameters of the systems. 

Detailed information on the vapor extraction blower can be found in Appendix B. 

3.3.2 Vapor Liquid Separators (VLSs) 

In order to remove any liquid from the vapor stream prior to entering the blower, the extraction 

system includes two 240-gallon VLSs.  One VLS is connected to the extraction wells associated 

with the Public Works area and the second VLS is connected to the extraction wells associated 

with the west fenceline and the village of Roxana.  If present, condensate will collect in the 

bottom of the VLS while the air exits the discharge pipe in the top of the VLS. 

Each VLS is equipped with a high level alarm float switch, high and low level pump control 

switches, a bottom manual drain valve, and a dedicated transfer pump. The bottom drains on the 

VLSs have been plugged to prevent accidental draining.   The transfer pumps are powered by 1 

HP, explosion proof, 460 volt, 3 phase motors rated for 40 gallons per minute (gpm) at 40 feet 

total dynamic head with pressure gauges and gate valves.  If the high level pump control switch 

is activated, the transfer pumps will move any accumulated condensate to the ASTs.  Detailed 

information on the VLS units and associated equipment is included in Appendix E. 

3.3.3 Aboveground Storage Tanks (ASTs) 

Any accumulated condensate from the VLSs will be pumped into the two 630-gallon ASTs.  The 

ASTs have been RCRA certified (Appendix P).  Each double walled steel AST is equipped 

with: 

 High level alarm float switches 

 Elevated vent 
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 Emergency vent 

 Heat trace tape and insulation with the thermostats attached to the outside of the system 

building 

 In addition, each AST has a high-high level alarm.  If the liquid level in the AST reaches the 

high-high set point, the SVE System is shutdown to avoid overfilling of the ASTs. 

3.4 REGENERATIVE THERMAL OXIDIZER  

The RTO consists of two combustion chambers and burners with a tertiary and combustion air 

blower, temperature and pressure sensors, fuel control system, and main PLC based control 

panel. 

Recovered soil vapors are mixed with atmospheric (combustion) air provided by the combustion 

blower and natural gas (if required) in the burner, and the mixture is then ignited.  The inlet (cold 

face), outlet (stack) and combustion chamber temperatures are monitored and displayed on the 

Human Machine Interface (HMI).  The amount of natural gas (if any), and/or ambient air added 

is automatically controlled to maintain operating temperatures.  If the hydrocarbon 

concentrations in soil vapors are sufficiently high and the combustion chamber temperature 

exceeds a pre-determined temperature (1550O F), additional atmospheric air is automatically 

introduced into the combustion chamber by means of the tertiary blower and/or dilution air 

dampers near the “mixing box”.  If internal chamber temperatures exceed the preset limit 

(1850oF), a high chamber temperature alarm will be triggered and the system will shut down. 

Supplemental fuel and dilution air is controlled by a PLC-based control panel and the control 

panel PLC is connected via Ethernet cable to the main computer in the control room through a 

router.  Data collected by the PLC is logged on the computer and displayed on the HMI.  

Dilution air may also be introduced into the RTO by manual means, utilizing the manual dilution 

valve adjacent to the blower or the three supplementary dilution lines installed at the header.  

Typical vapor destruction efficiencies are over 95 percent.  After treatment in the RTO the 

exhaust gas is directed to the atmosphere through a velocity duct exhaust stack which terminates 

approximately 35 feet above ground surface.  The stack temperature is monitored and displayed 

on the HMI.  If stack temperatures exceed the preset limit (725oF), a high stack temperature 

alarm will be triggered and the system will shut down.  

Detailed information on the RTO unit can be found in Appendix C.  
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3.5 SVE SYSTEM CONTROL 

The Control Room of the SVE system is located in the south end of the divided system building.    

The control room portion of the system building contains a backup air compressor, the breaker 

boxes, and the main computers.  All operation monitoring interface components for the SVE 

system are within the control room. 

A steel shipping container has been positioned west of the Control Room/Process Room.  The 

shipping container has been adapted to house a rotary screw air compressor, storage room, and 

office space. 

3.5.1 PLCs and Data Logging 

The individual PLCs are connected to the main computer in the control room which provides all 

data logging, alarm logging, and the HMI.  The computer is equipped with an un-interruptible 

power supply (UPS) that will provide backup power in the event of a power outage.  Detailed 

information on the PLC configuration and programming, data logging and remote data transfer is 

included in Appendix D. 

 After initial installation, the SVE system underwent system commissioning.  As part of the 

commissioning, the SVE blower and RTO were tested under simulated operating conditions.  

The initial system startup period was used for testing and verification of proper operation of the 

individual system components, control logic, alarms, final programming of the PLC and overall 

system function.  The initial system startup period was implemented with ambient air.  The same 

procedures should be followed after any prolonged shutdown period. 
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4.0 FULL SCALE SVE OPERATION 

4.1 VAPOR EXTRACTION OPERATION  

The SVE blower will not operate without the RTO.  When the Hand-Off-Auto (HOA) switch for 

the blower is in the Auto position, operation of the blower is controlled by the RTO.  The blower 

can be operated independently from the oxidizer in the Hand position for testing purposes only 

when using ambient air. 

4.1.1 Vapor Extraction Blower Startup 

Prior to starting of the blower the following procedures need to be followed: 

1. Check all fluids for the blower system 

2. Check tension and wear on the belts 

3. Make sure personnel are clear of all moving parts 

4. Implement noise abatement PPE 

5. Push the Reset Button on the operator interface to reset all alarms 

6. Check the position of all valves and open the bleed-air valve 

7. Check that the main disconnect is on 

8. Put all hand/off/auto switches in auto 

9. Start up the RTO 

10. The SVE blower and motor should become operational when the RTO has reached operation 

temperature based on initial vapor concentrations 

4.1.2 Vapor Extraction Blower Adjustments 

During operation of the blower, the outlet temperature, blower vacuum, discharge pressure, and 

discharge flow are parameters that are monitored.  The discharge temperature, inlet vacuum, and 

discharge pressure should not exceed the manufacturer’s specifications as provided in Appendix 

B.  
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4.2 RTO OPERATION 

4.2.1 RTO Startup 

Soil vapors and natural gas (if necessary) are introduced into the combustion chamber and 

burned in a controlled environment.  There are several safety interlocks on the oxidizer, but the 

operator should realize at all times that improper operation of the RTO can result in an 

explosion, damage to the oxidizer, and serious injury or death. 

When the oxidizer is started it controls the blower if it is in the Auto position. Startup of the 

oxidizer is automated but steps to follow immediately before startup are described below.  

During startup of the oxidizer, the HOA switch for the blower will be placed in the Auto 

position.  When the Start button on the oxidizer control panel is pushed the RTO will follow 

programmed steps during startup. Once the temperature of the RTO is stable, the extraction 

system will be brought on line to begin recovery of soil vapor.  

4.2.2 RTO Adjustments 

System adjustments can be achieved through valve adjustment at the header inlet or at individual 

SVE well locations depending on localized hydrocarbon concentrations. 

Specific technical information including manufacturers operation and maintenance manuals and 

step-by-step procedures for startup, maintenance and operation for the oxidizer are included in 

Appendices J and K. 

4.3 SVE SYSTEM SHUTDOWN 

A controlled shutdown of the system is achieved by pressing the STOP push-button on the HMI 

in the SVE system control room.  This will initiate an automated timed sequence whereby the 

flow of soil vapor into the RTO will stop and the RTO will begin a cool down period in 

association with valve shutdown. 

4.4 EMERGENCY SHUTDOWN 

If immediate shutdown of the individual oxidizer/blower systems or the entire SVE is necessary 

or desired, the following procedure should be followed:  

1. Push one of the labeled SVE Emergency Stop buttons located directly inside the Control 

Room and Process Room man doors. 
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2. Push one of the labeled RTO Emergency Stop buttons located on the Control Room RTO 

control panel or on the south end of the RTO unit. 

3. Turn off the labeled Main Breaker at the electrical panel located along the east wall of the 

Control Room 

4. Turn off the labeled Gas Shut-Off Valve at the gas meter located along the west fence line. 

5. Notify URS emergency contacts immediately: 

Primary Contact: George Jones 314-422-2793 

Secondary Contact Rich Hart 636-448-2734 
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5.0 MAINTENANCE 

5.1 VAPOR EXTRACTION BLOWER  

This section provides a summary of routine maintenance, troubleshooting, and a recommended 

inventory of spare parts for the vapor extraction blower system.  Specific technical information 

relating to the maintenance of the system is included in Appendix G.  The maintenance should 

only be conducted by a qualified individual. 

5.1.1 Routine Maintenance 

A detailed routine maintenance schedule organized by operating hours is presented as Appendix 

G.   

5.1.2 Troubleshooting 

Specific technical information relating to the troubleshooting of the blower system is included in 

Appendix H. 

5.1.3 Spare Parts Inventory 

Certain spare parts should be kept in inventory to be used for preventative maintenance and 

available to eliminate extended down time.  A comprehensive list of spare parts and model 

numbers is provided in the Manufacturer’s literature in Appendix I.   

5.2 RTO SYSTEM 

This section provides a summary of routine maintenance, troubleshooting, and a recommended 

inventory of spare parts for the RTO system.  Specific technical information relating to the 

maintenance of the system is included in Appendix K.  RTO troubleshooting and maintenance 

should only be conducted by a qualified individual. 

5.2.1 Routine Maintenance 

Recommended routine maintenance of the RTO system is detailed in Appendix K. 

5.2.2 Troubleshooting 

Specific technical information relating to the troubleshooting of the RTO systems is included in 

Appendix L. 
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5.2.3 Spare Parts Inventory 

Certain spare parts should be kept in inventory to be used for preventative maintenance and to be 

available for alarm shutdown situations.  A comprehensive list of parts and model numbers is 

provided in the Manufacturer’s literature in Appendix M.   

5.3 VLS System 

5.3.1 Routine Maintenance 

Manufacturer instructions for routine maintenance of the VLS system are provided in Appendix 

G.  Instructions include: 

 Check for accumulated sediment within seven days of making an adjustment to the manual 

dilution valve.  Clean accumulated sediment at least quarterly or on an as needed basis.     

 Clean the float switches on the VLS tanks at least monthly or more frequently whenever 

condensate is accumulating. 

 Clean each VLS sight glass when buildup of debris prevents observations from being made.   

 Monitor the pressure difference before and after VLS filter housing.  Check condition of 

VLS filters at least every 336 hours (every 14 days).  Change VLS filters when pressure 

difference is 8-inch of water column or greater, minimum of every 800 hours (every 33 

days), or when there is evidence of excessive filter loading.   

Any sediment that has collected will be containerized in a drum and analyzed for the parameters 

set by the Shell-approved disposal company.  The sediment will be disposed based on the 

analytical data for the sample. The Specific technical information relating to the maintenance of 

the system is included in Appendix G.  

5.3.2 Spare Parts Inventory  

A summary of the recommended spare parts to keep in inventory, manufacturer/supplier, model 

number, are provided on Appendix I.   

5.3.3 Condensate Management 

Water recovered (if any) by the SVE system is referred to as condensate.  The water may 

potentially originate as moisture in the recovered soil vapor.  This water may be vacuumed into 
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the system piping and accumulate in low areas of the piping.  The velocity of air moving through 

the piping should transport this water to the SVE treatment area, where it would be recovered by 

the Condensate Management System (CMS).  

On occasion, water may be trapped within the low areas of system piping, causing deviations to 

system vacuum and/or flow.  This occurrence is often detected when vacuum readings at 

individual wells are surging.  When this occurs, the individual system piping will be cleared of 

water by either shutting off the vacuum at the individual well allowing accumulated water to 

flow back to the well or by removing the furthest well cap from the RTO on a specific transfer 

line and allowing the excess air flow to push the accumulated water toward the CMS.  Another 

way to clear water from an individual line is to temporarily shut off flow from individual lines 

which applies additional vacuum to the lines which are open causing the condensate to flow to 

the VLS unit.        

Condensate management includes the monitoring of water accumulation in, and transfer from, 

the VLSs to the ASTs.  Any water collected in the ASTs will be sampled and determination will 

be made if wastewater is designated hazardous or non-hazardous.  The site’s investigative 

derived waste (IDW) manager will coordinate sample collection and review the analytical results 

to ensure that the waste stream is properly managed.  If found to be hazardous, wastewater will 

be transported within 90 days of the accumulation start date to a designated treatment facility.  If 

found to be non-hazardous, wastewater will be transported to an alternate treatment facility when 

the liquid is within 1 foot of the top of the tank, or within 90 days whichever occurs first.  The 

IDW manager will coordinate with the waste hauler for proper disposal.  An existing profile for 

disposal has been prepared for management of the condensate generated from the Public Works 

leg of the system.  Additional testing of this water is not needed unless requested by the disposal 

facility.  The condensate generated from the West Fenceline leg of the system is managed at the 

Conoco Phillips NPDES permitted wastewater treatment plant.  Conoco Phillips requires that 

each load of condensate from the West Fenceline portion of the system be analyzed prior to 

being managed at their facility.  A sample must be collected from the tank and analyzed in time 

for proper management.  Typically, the sample is collected when the tank is half full.  However, 

based on the accumulation rate, the sample may need to be collected earlier.  

The condensate water from the West Fenceline AST can be pumped to 55-gallon drums staged 

on a spill pallet if the West Fenceline analytical results are not received in time.  The drums must 

be labeled similar to the West Fenceline AST.  Generally, the Public Works AST fills at a slower 
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rate than the West Fenceline AST.  At this time, each load fro the Public Works AST does not 

require independent analytical results.  As such, it should not be necessary to pump water from 

the Public Works AST into 55-gallon drums as timely pick up should be arranged for.  However, 

if water from the Public Works ASTs needs to be temporarily staged in 55-gallon drums 

additional drums will need to be obtained.   

5.3.4 Inspections 

As part of the record of operation and to ensure the proper operation of the SVE System 

equipment, regular inspections of System components are to be conducted.  Copies of SVE 

System inspection sheets can be found in Appendix Q.   

5.3.5 Routine Maintenance Activities 

5.3.5.1 Data Recorder 

A data recorder associated with the RTO control panel records chamber temperatures and cold 

face temperatures every minute.  In order to ensure that data is not lost, the data card is switched 

out on a monthly basis.  The data recorder is located within the control panel which is powered 

by both 120 and 480 voltage.  Because of its location, anyone who opens the RTO Control panel 

has the potential to be exposed to electrical arc flash.  For this reason, the site operator and 

anyone else who opens the RTO control panel is required to complete URS’ learning 

management system (LMS) modules for electrical safety and be informed of the site specific 

electrical hazards.  In addition, entry into the control panel requires the use of personal protective 

equipment (PPE) to protect against the hazards associated with arc flash.  The protective 

equipment includes: fire rated shirt and pants, or coveralls; hardhat which is rated for electrical 

hazards; work boots which are rated for electrical hazards; fire rated sock hood, class 00 lineman 

gloves with leather protectors, and a fire rated face shield.   

5.3.5.2 800-Hour Maintenance 

Certain maintenance activities are to be completed every 800 hours (33 days) of operation. These 

include checking and replacement if necessary of system filters: VLS intake filters, blower air 

filter, combustion fan filter, and air compressor filter.  The floats systems associated with the 

VLS units are to be cleaned with a soapy water spray once per month.  These tasks may need to 

be conducted more frequently based on the condition of the filter units and float systems.    
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5.3.5.3 Nine Minute Poppet Valve Test  

In order to verify that the poppet valves are properly seating, URS conducts a monthly 9-minute 

test of the poppet valve system.  A Gast high flow air sampling pump is attached to the vacuum 

port located on the RTO stack using Tygon tubing.  The sampling begins when the poppet valves 

switch, which occurs approximately every three minutes.  A sample is collected from the exhaust 

during the initial poppet valve change, 30 seconds after the poppet valve change, and 2 minutes 

after the poppet valve change. The samples are collected during three consecutive poppet valve 

changes.  Typically, the screening results should show that a “puff” of VOCs is detected 

immediately after the poppet valve change.  The screening results for the subsequent samples 

will typically be expected to be of low concentration.  If screening results of the 30 second and 2 

minute samples are elevated this indicates that the poppet valves are not seating properly and 

repair or an adjustment to the poppet valve may be needed.    

5.3.5.4 Pumping of Vaults 

Rainwater can accumulate within the below ground well vaults.  In order to prevent corrosion 

and damage to system equipment, the rain water should be removed from the underground vaults 

at least on a monthly basis.  The water can be pumped to surrounding soils as long as there is no 

evidence of petroleum sheen.  If sheen is identified, then the rainwater shall be containerized and 

properly managed.  

5.3.5.5 Belt Replacement 

The blower system and external combustion fan both utilize belts in their operation.  The belts 

should be visually checked for wear every 14 days.  If loose the belts should be tightened as 

needed.  The belts shall be changed when conditions warrant or annually based off 

manufacturer’s instructions.  Manufacturer information is provided in Appendix G. 

The protocol used for replacing and/or checking the conditions and tightness of belts at the 

Roxana SVE system is as follows: 

 The power supply to the system is turned off and kill switch is left in the depressed position. 

 Breakers are shut down and lock out locks applied to breaker boxes to insure power cannot be 

accidentally restored. 

 Proper PPE is worn: safety vest, protective gloves, hardhat, and protective eyewear. 
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 Following the isolation of energy, the guard for the belt and pulley assembly is removed and 

belts examined. 

If belts are to be replaced: 

 The anchor bolts associated with the motor platform are loosened enabling the platform to 

move back and forth by turning the tension bolt. 

 The old belts are removed from the pulleys and discarded. 

 The new belts are placed on the correct corresponding pulleys on either end of the assembly. 

 The tension bolt is turned to pull the belts to a tight position on the pulleys. 

 The anchor bolts associated with the motor platform are tightened to prevent any movement 

of the motor. 

 Tension is checked utilizing a tension gauge.   

 The guard for the belt and pulley assembly is returned and secured with bolts.  

 The power supply is restored by pulling out the depressed kill switch and restarting the 

system. 

*At no time should the system be restarted or power be restored to the system or system 

components while any guards protecting any moving parts are not in place and secured.  

5.3.5.6 Leak Test on Natural Gas Line 

Natural gas is provided to the RTO to operate the pilot light and as a supplemental fuel source, if 

needed.  Most of the connections associated with the natural gas line are welded.  However, the 

natural gas line connections located on the eastern side of the RTO are threaded.  Previously, it 

was identified that the threaded connections loosened and a natural gas odor was detected in the 

immediate area.  Each month, the threaded connections are to be tested for leakage by applying 

soap and water solution and observations are to be made for the presence of “bubbling”.  In 

addition, the operator is to utilize MiniRae and QRae air monitors at the threaded connections to 

check for leakage. URS will contract licensed pipe fitters to tighten the pipe connections if 

leakage is detected at the threaded connections either by use of soapy water or air monitors.     
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5.3.5.7 Rotation of Blower Fins 

URS maintains a spare blower in the storage area of the western most connex unit. The blower 

was shipped to the site without oil in it.  It is recommended to rotate the blower input shaft every 

few weeks by hand to keep from developing a flat spot on the bearing.   

5.3.5.8 Pitot Tube Maintenance 

Pitot tubes have been installed in each incoming vapor line and in each header line in order to 

obtain vacuum and differential pressure readings.  The pitot tubes can become blocked with 

debris (rust and soil particles).  The pitot tubes should be cleaned at least every three months or 

when blockage is suspected.  Pitot tubes should be disassembled.  For minor blockages can be 

removed by using a can of pressurized air and tygon tubing.  To remove more established 

blockages the pitot tubes can be soaked in CLR (Calcium, Lime, Rust) solution for a period of 

time prior to using pressurized air.  The pitot tubes should be allowed to sufficiently dry prior to 

reinstallation.   
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6.0 MONITORING AND SAMPLING 

The objective of the SVE Well Performance Monitoring Program is to monitor the operation and 

performance of the SVE system utilizing data collected from the system extraction wells and 

VMPs. Scheduled extraction well monitoring will initially be conducted on a monthly basis at 

each of the 39 extraction wells located in the WRR and Village of Roxana and 6 Public Works 

extraction wells as outlined below.  Additional monitoring and maintenance of approximately 63 

VMP locations, each consisting of multiple ports screened at varying depths, will be performed 

in conjunction with monitoring the extraction wells.  Sampling is sequenced to ensure extraction 

well and VMP well data corresponds spatially and temporally. A schedule of the SVE 

performance monitoring activities is presented in Table 2. 

Monitoring and maintenance frequencies are likely to change based on the needs of the SVE 

system.  Therefore, the procedures presented in this document shall be reviewed and updated on 

an ongoing basis to remain consistent with changing field conditions.     

Field activities are conducted by the system operators.  The scope of data collection includes: 

 Vacuum, fluid level measurements, and total volatile organic compound (VOC) sampling at 

operational extraction wells 

 Vacuum and VOC sampling at all VMPs 

 Permit required exhaust sampling at RTO 

Equipment used in the subsurface monitoring includes: 

 Manometers for vacuum measurements 

 Photo Ionization Detectors (PIDs) / Flame Ionization Detectors (FIDs) for VOC 

concentration 

 Gas meters for O2, CO2, LEL, and methane gas measurements 

 Manometers (digital) and pitot tubes for air flow at SVE wells and piping 

 Dataloggers for digitally compiling data 

 Interface probe to determine fluid levels  

The Scope of the SVE Performance Monitoring Program is summarized in the text below.  The 

following Standard Operating Procedures (SOPs) are included in the Appendix N:   
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 URS SOP No. 3 – Calibration and Maintenance of Field Instruments 

 URS SOP No. 4 – Equipment Decontamination 

 URS SOP No. 48 – Soil Vapor Extraction Well Data Collection and Sampling 

 URS SOP No. 49 – SVE Effectiveness Monitoring at Vapor Monitoring Points 

 URS SOP No. 52 – Soil Vapor Field Laboratory Screening 

 URS SOP No. 53 – Dwyer Digital Manometer 

6.1 EXTRACTION WELLS 

6.1.1 Monitoring and Sampling 

Monitoring and sampling at each extraction well location will include the activities listed below. 

Water Removal from Well Vaults 

Extraction well vaults will be checked for the presence of water.  If water is present, a suitable 

portable pump will be used to dewater the well vault and pumped water will be discharged to the 

ground, assuming that the water is rainwater seeping in and it is free of sheen. 

Vacuum Readings 

Vacuum readings will be obtained at each extraction well by connecting a digital manometer to 

the sample port installed on the well and turning the sample port lever to the open position.  

Specific procedures for the collection of vacuum measurements are presented in URS SOP- 48. 

Typical ranges for readings in extraction wells at optimal operating conditions are: 

 Vacuum: 10-30 in WC 

Fluid Level Measurement 

In order to determine open screen lengths and potential silt accumulation, each extraction well 

will be gauged for depth to product (if present), depth to water, and total depth using a 

decontaminated interface meter.  Specific procedures for collection of fluid level measurements 

are presented in Appendix N, URS SOP-48. 

Vapor Sampling 

The concentrations of the vapors present in effluent flow from each extraction well will be 
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measured during each event.  Soil vapor samples will be collected in tedlar bags utilizing a 

peristaltic pump.  Specific procedures for collection of vapor sample measurements are presented 

in Appendix N, URS SOP-48. 

Soil vapor screening samples collected from the extraction wells will be analyzed at the Site 

trailer using the following equipment: 

 TVA-1000 or performance equivalent for volatile organic compounds (VOCs) and methane 

by FID and for VOCs by PID 

 LANDTEC GEM-2000 or performance equivalent for oxygen and carbon dioxide.  

Specific procedures, including those for equipment calibration and quality control, are presented 

in Appendix N, URS SOP-03. 

6.2 VMP WELLS 

6.2.1 Monitoring and Sampling 

In order to evaluate the effectiveness of the SVE system, vapor and vacuum monitoring at 

approximately 63 VMP well clusters will be conducted (Figure 3).  Data collected from the 

VMP wells will help in evaluating the zone of influence from the SVE system and variations in 

hydrocarbon vapor impact.  Based on this information, the SVE system vacuum and vicinity 

emphasis may be adjusted to optimize hydrocarbon vapor recovery.  VMP monitoring and 

maintenance will consist of the activities described below. 

Initial Vacuum/Pressure Measurement 

Using a digital manometer, the initial vacuum/pressure will be measured at each VMP 

monitoring location.  Basic manometer operation instructions can be found in Appendix N, URS 

SOP-53.  The pressure, and time it was observed, is immediately read and recorded to the nearest 

hundredth of an inch (or tenth of an inch if using 0-200 manometer) of water column.  The 

specific procedures for collection of initial vacuum/pressure measurements are presented in 

Appendix N, URS SOP-53. 

Well Purging 

After obtaining the initial vacuum/pressure measurements and prior to soil vapor sample 

collection, a 60 mL syringe will be used at each VMP monitoring location to purge a 

predetermined amount of air based on the volume of the well riser and screen.  The purge 
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volume shall be equivalent to a minimum of three well volumes.  Specific procedures for well 

purging are presented in Appendix N, URS SOP-49. 

Soil Vapor Sampling 

If water and/or product are encountered during sample collection, this observation will be 

documented. Samples which indicate the presence of water and/or product will not be analyzed. 

Following purging activities, air samples for on-site screening will be collected using a Tedlar 

bag and a peristaltic pump. The inlet of the peristaltic pump tubing is attached to the well and the 

positive pressure (output) side of the peristaltic pump will be attached to the inlet side of the flow 

calibrator (or rotometer).  The rotometer will be used to adjust the flow rate of the peristaltic 

pump to allow a flow rate of 200 mL/minute. 

After setting the sample flow, the rotometer will be removed from the sample train and a new, 

clean, pre-labeled one-liter Tedlar bag will be connected to the tubing exiting from the output 

side of the peristaltic pump.  Upon retrieval of the one-liter sample volume, close the valve on 

the Tedlar bag, turn off the peristaltic pump, and close the well to the atmosphere. Place the 

sample bag in a black trash bag or container that will minimize exposure to sunlight. Specific 

procedures for soil vapor sampling are presented in Appendix N, URS SOP-49. 

Venting 

Upon completion of soil vapor screening, VMP monitoring locations are vented (opened to 

atmosphere) for 15 minutes.  This allows for well stabilization to occur.  

Stabilized Vacuum/Pressure Measurement 

Once the VMP has been allowed to vent for 15 minutes, a stabilized vacuum/pressure 

measurement will be recorded using a digital manometer.  A pressure is considered to be 

stabilized when it does not fluctuate more than 5% in one minute.  The manometer will be 

allowed a maximum of thirty (30) minutes to stabilize before the vacuum/pressure is recorded.  

Specific procedures for the collection of stabilized vacuum/pressure measurements are presented 

in Appendix N, URS SOP-49. 

Soil Vapor Field Laboratory Screening 

Soil vapor screening samples collected from the VMP monitoring locations will be analyzed at 

the field trailer using the following equipment: 

 TVA-1000 or performance equivalent for VOCs and methane by FID and for VOCs by PID 
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 LANDTEC GEM-2000 or performance equivalent for oxygen and carbon dioxide.  

Specific procedures, including those for equipment calibration and quality control, are presented 

in Appendix N, URS SOP-53. 

6.3 RTO EXHAUST SAMPLING 

The Illinois Environmental Protection Agency (IEPA) has issued a Joint Construction and 

Operating Permit (Appendix O) for the operation of the Roxana SVE system.  The following 

sampling requirements are outlined under Section 8 of the permit. 

Measured exhaust/total VOM and HAP 

At Startup:  1/day for 1st 3 days Lab Samples 
Collected - 

Analyzed by 
USEPA method 

TO-15 

First 3 weeks:  2 times/week 

Normal operation (1st four 
months of operation): 

 1/month 

Normal operation (After 
four months of operation): 

1/month PID/FID 

6.4 DAILY MONITORING 

The objective of the Daily SVE Monitoring is to monitor the operation and performance of the 

SVE system.  System information is generally collected each working day.  Data collected 

includes: ambient air temperature and barometric pressure; RTO cold face, chamber and stack 

temperatures; RTO hot gas bypass valve position; dilution valve positions; header and exhaust 

vacuum and differential pressure readings; incoming vapor line and supplemental dilution valve 

vacuum, differential pressure, and temperature readings; fluid level measurements associated 

with tanks and vapor liquid separators; integrity of secondary containment systems; natural gas 

usage, and hours of operation.  Several of the data parameters are utilized to calculate flow of the 

individual vapor lines and headers and flow of the RTO exhaust.  In addition, the data can be 

utilized to determine when system modifications are made and when system maintenance is to be 

performed.        
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7.0 REPORTING 

7.1 OPERATIONAL STATUS REPORTS 

All data collected during the O&M operations including all system readings, vacuum and flow 

measurements as well as vapor monitoring sampling events will continue to be reported 

following each quarterly sampling event. 

7.2 PERMIT REQUIRED REPORTING and LIMITS 

The Illinois Environmental Protection Agency (IEPA) has issued a Joint Construction and 

Operating Permit (Appendix O) for the operation of the Roxana SVE system.  The following 

key items are outlined under the permit. 

Permit 
Section 

Requirement 

1.b Expiration:  The current FESOP expired January 14, 2013.  However, a renewal application 
was submitted to the IEPA in a timely basis, the previously-issued Joint Construction and 
Operating Permit remains in place until a new permit is issued by the IEPA.  

3.c Total maximum firing rate: 1.4 mmBtu/hour 

Pollutant 

Emission 
Factor Emissions 

Lbs/mmBtu Tons/Mo Tons/Yr

CO 0.00745 0.01 0.05 

NOX 0.10 0.07 0.62 

PM 0.0824 0.06 0.51 

SO2 0.60 0.37 3.70 
 

 

3.d Compliance Determination:  Must be kept monthly (sum of the data for the current month 
plus the preceding 11 months) 

6 If operations result in an odor nuisance, controls and/or changes in raw materials  must be 
implemented. 

7.a Perform periodic inspections and maintenance on the equipment covered under the permit. 
(Periodic is not defined in the permit).  (Standard permit condition 8, for all state operating 
permits, also requires a maintenance record for each piece of control equipment and at a 
minimum is required to show the dates of performance and nature of preventative 
maintenance activities.)  
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8.a  

Measured exhaust/total VOM and HAP 

At Startup:  1/day for 1st 3 days Lab Samples 
Collected - 
Analyzed by 
USEPA method 
TO-15 

First 3 weeks:  2 times/week 

Normal operation (1st four 
months of operation): 

 1/month 

Normal operation (After 
four months of operation): 

1/month 
PID/FID 

 
 

 
 

 

8.b  
Measured exhaust Air Flow Rate (dscfm) 

At Startup:  1/day for 1st 3 days 

First 3 weeks:  2 times/week 

Normal operation 
(Following 1st 4 weeks of 

operation): 

 1/month 

 

 

8.c  

Hours of System Operation 
Hours/month Hours/year 

  
 

 
8.d  

Propane/Natural Gas Usage 

mmscf/month mmscf/year 
 

 
8.e  

VOM and HAP (single & combined) Emissions* 

tons/month tons/year 

*Based on equation in Condition 3 and data 
collected in permit conditions 8.a.-c and SO2, NOX, 
PM, and CO RTO combustion emissions from 
Permit Condition 3.c. 

 

 
9 Records/logs retentions:  Kept for at least 5 years. 

 
Standard Requires a maintenance record for each piece of control equipment and at a minimum is 
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Cond. 8 required to show the dates of performance and nature of preventative maintenance 
activities. 

Standard 
Cond. 10 

Annual Emissions Report 

Standard 
Cond. 11 

Annual Site Fee  

7.3 EQUIPMENT FAILURE NOTIFICATION 

In the event of an equipment failure directly causing a deviation from conditions of the operating 

permit, URS will discontinue operation of the affected unit(s) until repairs are made.  URS will 

also notify the Illinois EPA of the deviations as required. The report will include a description of 

the deviation, the probable cause of such a deviation, and any corrective measures taken to 

correct the deviation. 



SVE Operating and Maintenance Plan 
WRR and Public Works Site 
Roxana, Illinois  

Tables 

 
  



Table 1
SVE Well Construction

Well ID
Screen Top
(ft bgs)

Screen Bottom
(ft bgs)

SVE‐3R 31 41
SVE‐4 5 15
SVE‐5 10 20
SVE‐6 10 20
SVE‐7 10 20
SVE‐8 9 19
SVE‐9 10 20
SVE‐10 10 20
SVE‐11 10 20
SVE‐12 10 20
SVE‐13 10 20
SVE‐14 10 20
SVE‐15 10 20
SVE‐16 10 20
SVE‐17 10 20
SVE‐18 8 18
SVE‐19 11 21
SVE‐20 25 35
SVE‐21 25 35
SVE‐22 25 35
SVE‐23 15 25
SVE‐24 15 25
SVE‐25 10 25
SVE‐26 20 30
SVE‐27 20 30
SVE‐28 41 51
SVE‐29 20 30
SVE‐30 25 35
SVE‐31 25 35
SVE‐32 25 35
SVE‐33 25 35
SVE‐34 25 45
SVE‐35 31 41
SVE‐36 10 20
SVE‐37 25 35
SVE‐38 25 35
SVE‐39 25 35
SVE‐40 25 35
SVE‐41 20 30
SVE‐42 25 35
SVE‐43 25 35
SVE‐44 25 35
SVE‐45 37 42
SVE‐46 15 25
SVE‐47 15 25

bgs ‐ below ground surface

Shell Oill Products US
Roxana, IL Page 1 of 1



TABLE 1B
VMP Well Construction

Yellow
1st Interval

White
10 foot Depth

Blue
2nd Interval

Green 
3rd Interval

Red
4th Interval

Notes:

VMP‐1 5 8.5 23.5 38.5 Village of Roxana ‐ 1st Street
VMP‐2 5 8.5 22 42 Village of Roxana ‐ Alley Between 3rd and 4th Street
VMP‐3 5 10 22 31.5 39 Village of Roxana ‐ Alley Between 2nd and 3rd Street
VMP‐4 5 12 23.5 39 Village of Roxana ‐ Alley Between 4th and 5th Street
VMP‐5 5 12.5 31 40 Village of Roxana ‐ Alley Between 5th and 6th Street
VMP‐6 5 10 31.5 39 Village of Roxana ‐ Alley Between 6th and 7th Street
VMP‐7 5 13.5 29.5 38 Village of Roxana  ‐ 7th Street
VMP‐8 5 9.5 23.5 35.5 Village of Roxana ‐ Alley Between 7th and 8th Street
VMP‐9 5 11.5 25.5 38.5 Village of Roxana ‐ Alley Between 7th and 8th Street
VMP‐10 5 10 20 30 Public Works Yard
VMP‐11 5 8 29 38 Public Works Yard
VMP‐12 5 11.5 25 39 WRR‐ North Property
VMP‐13 5 10.5 21.5 29.5 Public Works Yard
VMP‐14 5 11.5 20 29 Public Works Yard
VMP‐15 5 21.5 25.5 29 Village of Roxana ‐ SE of Route 111 and Rand Avenue
VMP‐16 5 13.5 19 31 WRR‐ Main Property
VMP‐17 5 Public Works Yard
VMP‐18 8.5 Village of Roxana ‐ 8th Street
VMP‐19 5 Village of Roxana ‐ 8th Street
VMP‐20 5 10 25 39.5 Village of Roxana ‐ Alley Between 2nd and 3rd Street
VMP‐21 5 10 25 33 Village of Roxana ‐ Alley Between 3rd and 4th Street
VMP‐22 5 10 18 38 Village of Roxana ‐ Alley Between 4th and 5th Street
VMP‐23 5 10 25 40 Village of Roxana ‐ Alley Between 5th and 6th Street
VMP‐24 5 10 22 34 Village of Roxana  ‐ 7th Street
VMP‐25 5 9.5 21 31 Village of Roxana ‐ Corner of Rand Avenue and Route 111
VMP‐26 10 20 30 40 WRR ‐ North Property
VMP‐27 10 20 30 40 WRR ‐ North Property
VMP‐28 10 20 30 40 WRR ‐ North Property
VMP‐29 10 20 30 40 Public Works Yard
VMP‐30 10 20 30 40 Public Works Yard
VMP‐31 5 10 20 30 Village of Roxana ‐ Chaffer Street (Abandoned in June 2014)
VMP‐32 5 10 20 30 Village of Roxana ‐ 4th Street
VMP‐33 10 20 30 WRR ‐ North Property
VMP‐34 10 20 30 WRR ‐ North Property
VMP‐35 10 20 30 WRR ‐ North Property
VMP‐36 10 20 30 WRR ‐ North Property
VMP‐37 10 20 30 WRR ‐ North Property
VMP‐38 10 20 30 WRR ‐ North Property
VMP‐39 10 20 30 WRR ‐ North Property
VMP‐40 10 20 30 WRR ‐ North Property
VMP‐41 10 20 30 Public Works Yard
VMP‐42 10 20 30 Village of Roxana ‐ Corner of Chaffer Street and 3rd Street
VMP‐43 10 20 30 Village of Roxana ‐ Corner of Chaffer Street and 4th Street
VMP‐44 10 20 30 Village of Roxana ‐ Corner of Chaffer Street and 5th Street
VMP‐45 10 20 30 Village of Roxana ‐ Corner of Chaffer Street and 6th Street
VMP‐46 10 20 30 WRR ‐ North Property
VMP‐47 5 10 20 30 Village of Roxana ‐ Corner of Chaffer Street and Alley Between 1st and 2nd Street
VMP‐48 5 10 20 30 Village of Roxana ‐ Alley Between 2nd and 3rd Street
VMP‐49 5 10 20 30 Village of Roxana ‐ Alley Between 3rd and 4th Street
VMP‐50 5 10 20 30 Village of Roxana ‐ Alley Between 4th and 5th Street
VMP‐51 5 10 20 30 Village of Roxana ‐ Alley Between 5th and 6th Street
VMP‐52 5 10 20 30 Village of Roxana ‐ Alley Between 6th and 7th Street
VMP‐53 5 10 20 30 Village of Roxana ‐ Alley Between 7th and 8th Street
VMP‐54 5 10 20 30 Village of Roxana ‐ Alley Between 7th and 8th Street
VMP‐55 5 10 20 30 Public Works Yard Area; Route 111 Right‐of‐Way
VMP‐56 10 25 38.5 Village of Roxana ‐ Corner of Chaffer Street and 4th Street
VMP‐57 5 10 20 30 WRR ‐ North Property
VMP‐58 5 10 20 30 WRR ‐ North Property
VMP‐59 5 10 20 30 WRR ‐ North Property
VMP‐60 5 10 20 30 WRR ‐ North Property
VMP‐61 5 10 20 30 WRR ‐ North Property
VMP‐62 5 10 20 30 Village of Roxana ‐ Alley Between 1st and 2nd Street
VMP‐63 5 10 20 30 Village of Roxana ‐ Corner of Chaffer Street and 1st Street
VMP‐64 5 10 20 28 Village of Roxana ‐ Corner of Chaffer Street and Alley Between 1st and Tydeman
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Table 2
SVE Performance Monitoring Schedule

SVE System
Commissioning

Commissioning 
Completion to 
3 months > 3 months

Soil Vapor Screening
Tedlar bag

Vacuum chamber
Vacuum pump

Roxana SOP‐49

Vacuum/Pressure 
Measurement

Digital manometer Roxana SOP‐49

Fluid Level Measurement Interface meter Roxana SOP‐49
Initial Vacuum/Pressure 

Measurement
Digital manometer Roxana SOP‐49

Well Purging 60 mL syringe Roxana SOP‐49

Soil Vapor Screening
Tedlar bag

Peristaltic pump
Roxana SOP‐49

Venting None NA
Stabilized Vacuum Pressure 

Measurement
Digital manometer Roxana SOP‐49

Soil Vapor Field Laboratory 
Screening

TVA‐1000 (PID/FID)
ppbRAE (PID)

Landtec Gem 2000 (O2, CO2)
Roxana SOP‐52

Initial Vacuum/Pressure 
Measurement

Digital manometer Roxana SOP‐49

Well Purging 60 mL syringe Roxana SOP‐49

Soil Vapor Screening
Tedlar bag

Peristaltic pump
Roxana SOP‐49

Venting None NA
Stabilized Vacuum Pressure 

Measurement
Digital manometer Roxana SOP‐49

Soil Vapor Field Laboratory 
Screening

TVA‐1000 (PID/FID)
ppbRAE (PID)

Landtec Gem 2000 (O2, CO2)
Roxana SOP‐52

SVE System
Commissioning

Commissioning 
Completion to 
4 months > 4 months

NA NA Monthly
Tedlar bag

Peristaltic Pump
Roxana SOP‐49

Soil Vapor Field Laboratory 
Screening

NA NA Monthly
TVA‐1000 (PID/FID)

ppbRAE (PID)
Landtec Gem 2000 (O2, CO2)

Roxana SOP‐52

Vi
lla
ge
 

VM
P 
W
el
ls

(3
6)

SV
E 
W
el
ls

(4
1)

W
RR

 
VM

P 
W
el
ls

(1
8)

USEPA TO‐151‐L Summa Canister
Exhaust Sampling

Monthly Monthly

SOP

MonthlyMonthlyCommissioning

Commissioning

RT
O
 E
xh
au

st

Monthly
1/day for first 3 days

2/week for first 3 weeks

SOP

MonthlyMonthlyCommissioning

Frequency

EquipmentActivity

Frequency

Monthly

Activity Equipment
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APPENDIXA Maple Leaf SVE System As-built Drawings 

 
  

































SVE Operating and Maintenance Plan 
WRR and Public Works Site 
Roxana, Illinois 

APPENDIXB SVE Equipment Cut Sheets 
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APPENDIXC RTO Cut Sheets 
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APPENDIXD PLC Controller and Data Logging Cut Sheets 
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APPENDIXE  VLS System Cut Sheets 
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Project Maintenance Document 08-Dec-11 

              

 201097 Shell Products – Roxana 
 Customer:  Rick Homer URS Corporation 
           

Warning:  This document does not replace the manufacturer’s recommended maintenance schedules as 
referenced in the OM manual provided by the equipment manufacturer.  It is provided as a quick guide to 
required OM activities for this project. 
 
Section1: General Maintenance Activities 
Section2: Cross Reference Maintenance Code to Parts 
Section 3: Maintenance Schedule by Hours 
 
General Maintenance Activities 

Daily 

 Check the control panel for running status. 

 Contact the system remotely to check system operation for: 

 Alarms 

 Operating Conditions 

 Monitor VLS filter pressure differential.  Change filters as needed. 

Weekly 

 Check for Leaks. 

 Check the volume of consumables; i.e., Chemicals, oil, etc 

 Check for excessive noise of various components. 

 Check for Alarms. 

 Check and record Flow Rates, Vacuums, Pressures, Temperatures, pH. 

 Check for excessive moisture inside the control panels and transducer wiring boxes. 

 Check for corrosion and grease the moving parts if required to reduce corrosion. 

 Check tension and wear of belts on blower and combustion fan. 

Monthly 

 Test critical inputs for proper shutdown capacity. 

 Test the operation of the overloads. 

 Test building sump switch if it is present. 

Yearly 

 Test each input. 

 Test alarm conditions. 
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 Test the operation of each output device. 

 Belts associated with blower and combustion fan shall be checked weekly.  At a minimum, these belts 
will be replaced annually. 
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EVERY 0 OPERATING HOURS 

 
Feed Oiler, Electric 
1) Check oil level and top up if necessary. 
2) Inspect the oiler to ensure it is running properly. 
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EVERY 200 OPERATING HOURS 

 
Flow Meter, Pitot Tube 
1) Check the pitot tube flow rates to ensure that the readings make sense. 
2) Blow any water out of the air lines if required. 
3) Remove the air lines from the transducer to ensure that transducer output is 4mA or zero CFM on the display.  
Recalibrate the zero set point if required. 
 
 
 

Blower, Rotary Lobe, Sutorbilt 
Check oil level and top off if necessary. 
 
Note:  DO NOT MIX OILS.  Factory installs AEON PD synthetic oil.  If you want to use mineral oil, oil should be 
drained and replaced.  MLE stocks AEON oil. 
 
If using Gun-Fil automatic grease fittings, check quantity of grease. 
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EVERY 500 OPERATING HOURS 

 
Blower, Rotary Lobe, Sutobilt 
Lubricate the drive end bearings through grease fittings.  Use recommended grease only! 
 
When regreasing, the old grease will be forced out of the vents.  To prevent damage to seals, these vents must be 
opened at all times. 
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EVERY 800 OPERATING HOURS 

 
Compressor, MI (Mink) 
1) Check the level and condition of the synchronizing gear oil. 
2) Clean (with pressurized air) or replace the inlet screen. 
 
 
 

Pump, Discharge 
Close-Coupled Unit 
Ball bearings are located in and are part of the motor.  They are permanently lubricated. 
No greasing required. 
 
Frame-Mounted Unis 
Regrease frame with a #2 sodium or lithium based grease.  Fill until grease comes out of relieve fittings, or lip seal.  
Then wipe off excess.  Follow motor and coupling manufacturers’ lubrication instructions. 
 
Note:  Alignment must be rechecked after any maintenance work involving any disturbance of the unit. 
 
 
 

Feed Oiler, Gravity 
1) Check oil level. 
2) Top up if necessary. 
 
 
 

Valve, Solenoid 
1) Test the operation of the solenoid valves. 
2) Check to ensure valve seals are closed. 
 
 
 

Switch, Level 
1) Test the operation of the switch. 
2) Remove the switch and check for debris buildup that can potentially cause a failure of normal operation. 
 
 

Tank 
1) Check level in tank. 
2) Inspect for leaks. 
 
 
 

Vacuum Relief Valve 
1) Pretest – Testing of the valve prior to disassembly to determine opening point, blowdown, and seat tightness. 
2) Disassembly – Inspect parts to determine extent of required repairs. 
3) Repairs – Cleaning, reconditioning, replacement, lapping, and minor machining of parts. 
4) Assembly – assembly of the valve and valve components. 
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Vapor Liquid Separator 
1) Check Check for sediment buildup. 
2) Drain and flush out the tank. 
3) Check for water leaks. 
4)  Clean each float with soapy water  
5) Clean sight glass if needed 
 
 

Vertical Level Switch (Almeg) 
1) Test the operation of the switch. 
2) Remove the switch and check for debris buildup that can potentially cause a failure of normal operation. 
 
 
 

Yokagawa MW-100 Data Logger 
1) Change data card each month 
 
 

Filters 
1) Check filter condition and change if needed:  VLS filter, blower intake filter, combustion fan filter, air compressor air filter.  
 

Poppet Valves 
1)     Conduct 9-minute poppet valve test to verify poppet valves are properly seating.  Utilize high flow air sample pump to 
collect an air sample from vacuum port in tedlar bag at the poppet valve change, 20 seconds after poppet valve change, and two 
minutes later (approximately 2½  minutes after the poppet valve change).  Conduct this sampling for three consecutive poppet 
valve changes.  
 

Below Grade Vaults 
At a minimum, inspect the underground vaults for accumulated rainwater.  If rainwater is present and absent of sheen pump to 
nearby land surface.  If rainwater is present and a sheen is identified containerize water and manage accordingly.  
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EVERY 1500 OPERATING HOURS 

 
Blower, Rotary Lobe, Sutorbilt 
If premium grade mineral oil is used, the oil should be drained, the gearbox flushed and the oil replaced every 1500 
hours or more frequently if inspection so indicates.  With AEON PD synthetic blower lubricant, perform the above 
oil change maintenance after 4500 to 7500 hours. 
 
Note: DO NOT MIX OILS.  See operating manual if changing oils. 
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EVERY 2000 OPERATING HOURS 

 
Flow Meter, Pitot Tube 
Recalibrate the zero set point if required.  (See specification sheet for calibration of specific transducer). 
 
 
 

Valve, Solenoid 
Remove the top with the power off to the valve and clean any dirt out of the valve. 
 

VLS Units 
Clean interior of each VLS unit to removed accumulated sediments. 
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EVERY 4000 OPERATING HOURS 

 
Blower, Rotary Lobe, Sutorbilt 
If AEON PD synthetic blower lubricant is used, drain and replace according to manufacturers recommended 
procedure. 
 
Note: DO NOT MIX OILS.  See operating manual if changing oils. 
 
 
 

Gauge, Pressure 
1) Check accuracy of gauges. 
2) Zero gauge if required. 
 
 
 

Gauge, Temperature 
1) Check accuracy of gauges. 
2) Zero gauge if required. 
 
 
 

Gauge, Vacuum 
1) Check accuracy of gauges. 
2) Zero gauge if required. 
 
 
 

Gauge, Magnehelic 
Verify the gauge’s calibration with a sounder or other measuring device. 
 
 
 

Valve, Solenoid 
Check and clean the seals and replace with seal kit if necessary. 
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APPENDIXJ RTO Start Up Procedures 
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APPENDIXK RTO Maintenance Schedule 
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APPENDIXL General RTO Troubleshooting Guide 

  





















SVE Operating and Maintenance Plan 
WRR and Public Works Site 
Roxana, Illinois 

APPENDIXM RTO  Parts List 

  





















SVE Operating and Maintenance Plan 
WRR and Public Works Site 
Roxana, Illinois 

APPENDIXN SVE Standard Operating Procedures (SOPs) 

  

 
 
Number   Title   
 
SOP No. 48  Soil Vapor Extraction Well Data Collection and Sampling 
 
SOP No. 49  SVE Effectiveness Monitoring at Vapor Monitoring Points 
 
SOP No. 52  Soil Vapor Field Laboratory Screening 
 
SOP No. 53  Dwyer Digital Manometer 
 
SOP No. 4  Equipment Decontamination 
 
SOP No. 3  Calibration and Maintenance of Field Instruments  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



1. Objective 

This document defines the standard operating procedure for calibration and maintenance of field 

instruments frequently used during environmental field activities.  This Standard Operating 

Procedure (SOP) gives descriptions of the most common used of these instruments and field 

procedures necessary to calibrate and maintain these field instruments.  Calibration and 

maintenance records for all equipment are maintained with the project file. 

2. Equipment 

The following equipment is required during field instrument calibration and maintenance 

activities. 

• Latex/Nitrile gloves 

• Site logbook 

• Field data sheets 

• Equipment Calibration Record forms 

• Distilled/deionized water 

• Decontamination equipment 

• Health and Safety Equipment  

• Field Instrument Operations Manual 

• Calibration gases for Air Monitoring Equipment 

• Calibration solutions for Water Monitoring Equipment.   

3. Types of Field Instruments Commonly used during Environmental Investigations 

The following are some of the more commonly used instruments during environmental 

investigations. 

• Photoionization Detector (PID) 

• Flame Ionization Detector (FID) 

• Multi-gas Meter (usually includes Explosimeter, Hydrogen Sulfide detector, Oxygen 

sensor, and Carbon Monoxide meter) 

• Single-gas Meter (usually Benzene or Hydrogen Sulfide meters) 

• Groundwater Level Indicator  



• Petroleum/Groundwater Interface Probe 

• Groundwater pH, Temperature, Conductivity, Dissolved Oxygen, Oxidation-

Reduction Potential and/or Turbidity Meter(s). 

4. Maintenance  

Maintenance should be performed on all field instruments on a regular basis to ensure 

instruments are in proper working order at all times and to prolong the instrument life.  General 

maintenance such as regular cleaning of the instrument, battery checks and replacement, and 

ensuring the instrument is handled and stored properly can easily be performed by URS 

employees.  Other maintenance items such as sensor repair, annual calibrations and repair of a 

malfunctioning piece of equipment should be performed by the instrument manufacturer or 

licensed dealer and should NOT be performed by URS employees.  Contact the manufacturer to 

determine where the instrument should be submitted for these maintenance tasks.  The vast range 

of instruments available for use by the environmental professional have an equally vast 

maintenance regime and therefore maintenance guidelines specified in the manual for each piece 

of equipment should be referred to and followed at all times. 

5. Calibration 

Due to the vast number of field instruments available, various parameters potentially monitored, 

and the wide range of functions potentially performed by each instrument, a description of the 

calibration of every type of instrument available is not feasible.  However, a generalized SOP for 

general types of field equipment calibration is presented and should be followed while 

performing calibrations of field instruments. 

Air Monitoring Instruments (PID, FID, Multi-gas Meters, Single-gas meters, etc.) 

1. Turn the instrument on.  The on/off switch may be a toggle switch, knob, or button to 

be depressed depending on the type and brand of instrument being used. 

2. Allow the instrument to “warm up” and progress through the startup diagnostic 

routine. 

3. Perform a “fresh air” calibration, if possible, for the air meter. 

4. Record the initial reading on the proper equipment calibration field form and in the 

site logbook.  Also record the fresh air calibration standard on the field form and in 

the logbook. 



5. Apply the proper calibration gas and proceed with calibration as directed in the 

operator’s manual.  

6. Record the final calibrated reading on the field equipment calibration forms and in the 

field logbook.  

7. At periodic intervals throughout the day the calibration of the instrument should be 

check and re-evaluated. 

Groundwater Parameter Instruments (pH, Temperature, Conductivity, Dissolved Oxygen, Oxidation-
Reduction Potential, Turbidity, etc.) 

Frequently one instrument will have multiple sensors for measuring various parameters in water.  

With the exception of temperature, each of these parameters can generally be field calibrated. 

1. Turn the instrument on.  The on/off switch may be a toggle switch, knob, or button to 

be depressed depending on the type and brand of instrument being used. 

2. Allow the instrument to “warm up” and progress through the startup diagnostic 

routine. 

3. Apply calibration solution(s) as instructed by the instrument prompts and/or the 

operator’s manual. 

4. Adjust the reading of the instrument to correlate to the corresponding calibration 

solution being applied. 

5. Record calibration reading(s) in the field logbook and on proper field calibration 

forms. 

6. Dispose of used calibration solution and reseal calibration solution containers for 

future use. 

Water Level Indicator and Petroleum/Water Interface Probe 

Field calibration of this instrument is not required.  Rather a series of field checks to ensure the 

instrument is in proper working order will be described. 

1. Turn the instrument on.  The on/off switch is usually a knob located on the side of the 

reel in which the measuring tape is rolled onto. 

2. Push the “test” button to ensure that the batteries are in working order.  If the batteries 

are working, an audible tone will be heard and a visible light located on the side of 

the real will illuminate. 



3. Immerse the sensor probe in potable water to ensure the audible tone is heard and 

visible light illuminates when the electrical circuit is completed when the probe enters 

the water.  Make an observation of where the water level is at on the probe when the 

circuit is completed.  Repeat this step several times to familiarize yourself with this 

contact point.  By performing this step, the chance of submersing the probe to a 

greater depth than necessary is reduced.  Over submersion of the probe will result in a 

greater amount of the probe and measuring tape to be cleaned and decontaminated 

prior to collection of another groundwater measurement. 

6. Decontamination 

Small instruments and equipment that comes into contact with environmental media will be cleaned 

according to SOP No. 4 – Decontamination between each use, and will be stored in such a way as 

to prevent contamination.   



1. Objective 
This document defines the standard procedure for decontamination.  This SOP serves as a 

supplement to the project Work/O&M/Field Sampling Plans and is intended to be used together 

with several other SOPs.   

The overall objective of multimedia sampling programs is to obtain samples that accurately 

depict the chemical, physical, and/or biological conditions at the sampling site.  Extraneous 

contaminants can be brought onto the sampling location and/or introduced into the medium of 

interest during the sampling program (e.g. using sampling equipment that is not properly or fully 

decontaminated).  Trace quantities of contaminants can consequently be captured in a sample and 

lead to false positive analytical results and, ultimately, to an incorrect assessment of the 

contaminant conditions associated with the site.  Decontamination of sampling equipment (e.g., 

all non-disposable equipment that will come in direct contact with samples) and field support 

equipment (e.g., drill rigs, vehicles) is, therefore, required prior to, between, and after uses to 

ensure that sampling cross-contamination is prevented, and that on-site contaminants are not 

carried off-site. 

2. Equipment  
The following is a list of equipment that may be needed to perform decontamination: 

• Brushes 

• Wash tubs 

• Buckets 

• Scrapers, flat bladed 

• Hot water - high-pressure sprayer 

• Sponges or paper towels 

• Alconox/Liquinox detergent (or equivalent) 

• Isopropyl alcohol 

• Potable tap water 

• Deionized or distilled water 

• Garden-type water sprayers. 

• Plastic sheeting or trash bags 



3. Decontamination Procedures 
3.1 Personnel 

A temporary personnel decontamination line will be set up around each exclusion zone.  If 

contamination is not encountered, a dry decontamination station may be established which 

consists of discarding of disposable personal protective equipment (PPE). 

If real-time monitoring instruments indicate that contamination has been encountered (i.e. action 

levels are exceeded requiring an upgrade from initial PPE levels), a complete personnel 

decontamination station will be established. 

The temporary decontamination line should provide space to wash and rinse boots, gloves, and 

all sampling or measuring equipment prior to placing the equipment into a vehicle.  A container 

should be available to dispose of used disposable items such as gloves, tape, or tyvek (if used). 

The decontamination procedure for field personnel will include: 

1. Glove and boot wash in an Liquinox (or similar) solution 

2. Glove and boot rinse 

3. Duct tape removal 

4. Outer glove removal 

5. Coverall removal 

6. Respirator removal (if used) 

7. Inner glove removal 

3.2 Sampling Equipment 

The following steps will be used to decontaminate sampling equipment: 

1. Personnel will dress in suitable safety PPE to reduce personal exposure as required by 

the HASP. 

2. Gross contamination on equipment will be scraped off at the sampling or construction 

site. 

3. Equipment will be sprayed and/or wiped off with isopropyl alcohol. 

4. Equipment that cannot be damaged by liquid or water will be placed in a wash tub or 

bucket containing Liquinox or similar along with potable or distilled water and 



scrubbed with a bristle brush or similar utensil (pumps will be turned on in order to 

circulate water through).   

5. Equipment that cannot be damaged by liquid or water will then be rinsed with 

distilled water in a second wash tub or bucket. 

6. Equipment that may be damaged by liquid/water will be carefully wiped clean using a 

sponge/paper towel with isopropyl alcohol, followed by a sponge/paper towel with 

detergent water and a sponge/paper towel with deionized or distilled water.  Care will 

be taken to prevent equipment damage. 

7. Rinse water and detergent water will be replaced with new solutions periodically 

throughout the day, at least at mid-day. 

Following decontamination, equipment will be placed in a clean area or on clean plastic sheeting 

to prevent contact with contaminated media.  If the equipment is not used immediately after 

decontamination, the equipment will be stored in such a way as to minimize potential contact 

with contaminants. 

3.3 Water Level / Interface Probes 

The following steps will be used to decontaminate water level meters and water/product interface 

probes: 

1. Personnel will dress in suitable safety PPE to reduce personal exposure as required by 

the HASP. 

2. Paper towel or other disposable media will be saturated with isopropyl alcohol. 

3. Measuring tape and probe will be wiped clean as removed from the monitoring well 

where gauging activities are being performed by passing through the disposable media 

saturated with isopropyl alcohol. 

4. Care will be taken to replace saturated paper towel if gross contamination is observed 

or it becomes dry during the process.  

5. Probe tip will also be sprayed off with isopropyl alcohol, Liquinox (or similar) soapy 

water solution, and distilled water after wiping. 

Following decontamination, equipment will be placed in a clean area or on clean plastic sheeting 

to prevent potential contact with contaminants.   



3.4 Drilling and Heavy Equipment 

Drilling rigs will be decontaminated at a decontamination station located near a central staging 

area.  The decontamination station may consist of a temporary or permanent structure capable of 

collecting all decontamination fluids.  Mobile decontamination trailers may be used to 

decontaminate heavy equipment at each site.  The following steps will be used to decontaminate 

drilling and heavy equipment: 

1. Review JSA for drilling and heavy equipment decontamination. 

2. Personnel will dress in suitable PPE to reduce personal exposure as required by the 

HASP. 

3. Equipment showing gross contamination or having caked-on drill cuttings will be 

scraped with a flat-bladed scraper at the sampling or construction site. 

4. Equipment that cannot be damaged by water, such as drill rigs, augers, drill bits, and 

shovels, will be washed with a hot water, high-pressure sprayer then rinsed with 

potable water.  Care will be taken to adequately clean the insides of the hollow-stem 

augers, backhoe buckets, etc. 

Following decontamination, drilling equipment will be placed on the clean drill rig and moved to 

a clean area.  If the equipment is not used immediately, it should be stored in a designated clean 

area. 

3.5 Equipment Leaving the Site 

Vehicles used for activities in non-contaminated areas shall be cleaned on an as-needed basis, as 

determined by the Site Safety Officer, using soap and water on the outside and vacuuming the 

inside.  On-site cleaning will be required for very dirty vehicles leaving the area.  Construction 

equipment such as trucks, drilling rigs, backhoes, trailers, etc., will be pressure washed before the 

equipment is removed from the site to limit exposure of off-site personnel to potential 

contaminants. 

3.6 Wastewater 

Liquid waste water from decontamination activities will be containerized and left at the site 

where it originated, unless otherwise specified.  Check the project/task work plan or with the 

Shell IDW Coordinator for additional information/guidance. 



4. Documentation 
Sampling personnel will be responsible for documenting the decontamination of sampling and 

drilling equipment.  The documentation will be recorded with waterproof ink in the sampler's 

field notebook with consecutively numbered pages.  The information entered in the field book 

concerning decontamination should include the following: 

• Decontamination personnel 

• Date and start and end times 

• Decontamination observations 

• Weather conditions. 

5. Quality Assurance Requirements 
Equipment rinsate samples of the decontaminated sampling equipment may be taken to verify the 

effectiveness of the decontamination procedures.  The rinsate sampling procedure will include 

rinsing deionized water through or over a decontaminated sampling tool (such as a split spoon) 

and collecting the rinsate water into the appropriate sample bottles.  The rinsate sampling 

procedure, including the sample number, will be recorded in the field notebook. 
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1. Objective 

The purpose of this Standard Operating Procedure (SOP) is to provide a consistent methodology 

for data and soil vapor sample collection related to the Roxana soil vapor extraction (SVE) 

remediation system.  This SOP is applicable to: 

 Collecting data from and sampling Roxana Soil Vapor Extraction (SVE) wells 

 Collecting data from and sampling the West Fenceline and Public Works header lines 

and/or the RTO exhaust stack. 

2. Equipment 

The following equipment is required for SVE well data collection and sampling:   

 Crow bars (2) (if needed) 

 Extension cord (if needed) 

 SVE Data Collection sheets and Toughbook with SVE Monitoring software 

 Impact driver (or socket set) with 3/4 and 9/16 sockets (if needed) 

 Oil/Water Interface probe 

 Isopropyl alcohol 

 Manometer(s) (measuring appropriate range(s)) 

 Nut driver – 5/16 (if needed) 

 Paper towels 

 PPE 

o ANSI Class II safety vest 

o Hardhat 

o Nitrile gloves 

o Leather gloves 

o Safety glasses 

o Steel-toe boots 

o FRC Clothing (when working within WRR) 
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 Power inverter (if needed) 

 Sump pump (if needed) 

 Geotech® peristaltic pump (or equivalent) 

 Tedlar® bags 

 Traffic barricades (orange cones) 

 Tygon® tubing – 3/16” ID x 3/8” OD  

 Teflon® tubing – 1/8” ID x 1/4” OD 

 Black collection bag (trash bag) 

The following equipment is required for the West Fenceline and Public Works header line and 

RTO exhaust stack data collection and sampling: 

 Combination wrench 1/2 and 9/16 inch 

 Extension cord 

 Gast high flow vacuum pump  

 Geotech®  peristaltic pump 

 Manometer(s) (measuring appropriate range(s)) 

 PPE 

o ANSI Class II safety vest 

o Hardhat 

o Nitrile gloves 

o Safety glasses 

o Steel-toe boots 

o FRC Clothing 

 Summa canister 

 Pressure gauge 

 Regulators (flow controllers) 

 Calibrated rotometer (or equivalent) 
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 Sample train 

 Tedlar® bags 

 Tygon® tubing – 3/16” ID x 3/8” OD  

 Teflon® tubing – 1/8” ID x 1/4” OD 

 Black collection bag (trash bag) 

3. Procedures for SVE Wells 

This section provides step-by-step procedures for data collection and soil vapor sampling of SVE 

wells.  The field data sheet or the appropriate fields in the SVE Monitoring software should be 

filled out completely with the appropriate observations and data collected during sampling.  All 

applicable components of the Health and Safety Plan, including completion of Job Safety 

Analysis (JSA) forms, will be followed while performing the activities described in this SOP. 

Upon Arrival at Well 

1. Position truck in front of the well to be sampled, turn on hazard lights. 

2. Place traffic cones in front of and behind the truck. 

3. Unlock the well vault, remove well vault bolts, use crow bars (if needed) to release 

vault latch, and pry open vault lid for underground wells or open above ground well 

vault to access well.  Engage safety latch or chain (if present) to secure vault lid in 

open position.  Record position of main SVE valve. 

4. If sufficient rain water is present in vault to impede work, use a sump pump to drain 

the vault.   

 If water in vault has no evidence of sheen water can be pumped to ground 

surface.   

 If water in vault has evidence of sheen water must be pumped into 5–gallon 

containers and transferred to polyethylene tank located in rear of work 

vehicle.  Containerized water is transported to Site 9 in WRR for proper 

management. 

Sample Collection 

1. Connect manometer to sample port and record the vacuum on the SVE well by 

connecting the appropriate digital manometer (SOP No. 53 Dwyer Digital 
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Manometer) to the sample port of the well and turning the sample port lever to the 

open position.  If the vacuum reading fluctuates, record the highest, lowest, and the 

most consistent reading. 

2. Write the well ID, date, sample time, vacuum, and sampler’s initials on the Tedlar® 

bag.  

3. Connect a clean piece of disposable Masterflex Tygon® tubing to the sample port of 

the SVE well. 

4. Insert Masterflex Tygon® tubing into the peristaltic pump head. 

5. Connect power cord to peristaltic pump and plug into battery, vehicle cigarette 

lighter, or other available power source (car battery adapter). 

6. Inset hard plastic (e.g. Teflon) reducer on end of Tedlar®  bag which will later connect 

to Masterflex Tygon® tubing. 

7. Turn on the peristaltic pump with sample port open to purge Masterflex Tygon® 

tubing for approximately 60 seconds. 

8. Connect Tedlar® bag to Masterflex Tygon® tubing. 

9. Once the Tedlar® bag is full, close valve on Tedlar® bag, turn peristaltic pump off, 

close sample port, remove Tygon® tubing from Tedlar® bag and sample port and 

dispose of tubing.  

10. Place Tedlar® bag sample in black collection bag to protect from sunlight while other 

samples are being collected and transported to on-site screening lab. 

Fluid Level Measurement 

1. Turn the main SVE valve to its fully closed position, if necessary. 

2. Remove the sample plug from the well cap. 

3. Turn the interface probe on and lower probe into the SVE well.  Record fluid levels 

and total depth as described in SOP No. 10 Well Gauging Measurements.  

Additionally, record if the bottom surface of the well is hard or soft.    Decontaminate 

the probe and tape as described in SOP No. 4 Decontamination. 

4. Record the condition of the probe and tape upon removal (e.g. clean, product, sludge, 

foam, silt) and any well defects or maintenance issues. 

5. Replace the sample plug into the well cap. 
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6. Return the main SVE valve to its original position, if closed in Step 1 above. 

7. Disengage safety latch and lower vault lid.  Replace well vault bolts (if needed) and 

lock the well vault. 

8. Load traffic cones and other equipment and move to next well location. 

 

4. Procedures for the Header Lines and Exhaust Stack 

This section provides step-by-step procedures for data collection and soil vapor sampling of the 

Public Works and West Fenceline Headers located immediately upstream of the VLS units and 

the RTO Exhaust stack.   

4.1       Data/Sample Collection at the Regenerative Oxidizer Unit – PW and WFL Header Lines 

1. Connect appropriate manometer to sample port on the header line and record the 

vacuum (SOP No. 53 Dwyer Digital Manometer). Write the sample ID, date, sample 

time, vacuum, and sampler’s initials on the Tedlar®  bag.  

2. Connect one end of a clean piece of disposable Masterflex Tygon® tubing to the 

header sample port and the other end to the inlet port of the Gast® high flow sample 

pump. 

3. Connect clean section of Masterflex Tygon® tubing to the outlet port of the Gast® high 

flow sample pump. 

4. Connect power cord to Gast® high flow pump and plug into ac power source, 

(extension cord with GFI plugged into wall outlet)  

5. Inset hard plastic reducer on end of Tedlar®  bag which will later connect to 

Masterflex Tygon® tubing. 

6. Turn on the Gast® high flow pump with sample port open and allow pump to run for 

10 seconds to purge the tubing 

7. Connect Tedlar® bag to Masterflex Tygon® tubing on the outlet port of the Gast® high 

flow sample pump. 

8. Once the Tedlar® bag is full, close valve on Tedlar® bag.  

9. Turn Gast® high flow pump off, close sample port, and remove/dispose of Masterflex 

Tygon® tubing from Tedlar® bag and sample port.  
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10. Place Tedlar® bag with sample in black collection bag to protect from sunlight while 

other samples are being collected and transported to on-site screening lab. 

4.2       Summa Canister Sample Collections - PW and WFL Header Lines 

Prior to Sampling - PW and WFL Header Lines 

1. Remove brass cap from stainless steel canister. 

2. Attach the pressure gauge provided by the laboratory to the stainless steel canister 
inlet. 

3. Open valve completely.  

4. Record the vacuum reading on the canister tag. The canister should show a vacuum of 
approximately 28 inches of mercury (Hg).  If the canister does not show a vacuum or 
shows a vacuum of less than 26 inches of Hg, then: 

 Label the canister tag with “Insufficient vacuum – No Sample”;  

 Set canister aside for return to the laboratory; and  

 Contact task manager and lab coordinator if canister failures affect field work. 

5. Close valve completely. 

6. Remove the pressure gauge.  

7. If not immediately using the stainless steel canister for sample, place and tighten 
brass cap on stainless steel canister. 

Sampling - PW and WFL Header Lines 

1. Collect a Tedlar® bag sample using steps 1 through 9 from Section 4.1 above. 

2. Remove brass cap, attach particulate filter and sample train to the canister using 
wrenches. 

3. Using a clean piece of disposable silicone tubing, connect the hose barb attached to 
the sample train to the exhaust port on the Gast® pump.  

4. Open the sample canister. Allow sample to enter the canister until the vacuum reads 
approximately between 5 and 10 inches of Hg. The vacuum gauge should reach less 

than 10 inches Hg, but should not be allowed to drop below 2 inches of Hg. 

5. Turn off Gast® pump and close valve to the sample port. 

6. Close the sample canister valve completely and remove the sample train using 
wrenches. Replace brass cap onto canister while leaving the particulate filter in place. 
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7. Close the sample port on the exhaust/header line and properly dispose of any used 
silicone tubing.  

 After Sampling - PW and WFL Header Lines 

1. Attach the pressure gauge provided by the laboratory to the stainless steel canister 
inlet. 

2. Open valve completely.  

3. Record reading. There should still be a vacuum in the stainless steel canister.  If the 
canister does not show a net loss in vacuum after sampling of at least 10 inches Hg, 
evaluate and document the problem.  If necessary, contact the project manager 
immediately to determine the value of using another stainless steel canister to 
recollect the sample. 

4. Close valve completely. 

5. Remove the pressure gauge.  

6. Place and tighten brass cap on stainless steel canister. 

 

4.3       Data/Sample Collection at the Regenerative Oxidizer Unit – Exhaust Stack 

1. Connect appropriate manometer to sample port on the exhaust stack and record the 

vacuum (SOP No. 53 Dwyer Digital Manometer). Write the sample ID, date, sample 

time, vacuum, differential pressure, and sampler’s initials on the Tedlar® bag. 

2. Connect a clean piece of disposable Masterflex Tygon® tubing to the sample port of 

the exhaust stack and insert into peristaltic pump. 

3. Inset hard plastic reducer on end of Tedlar® bag which will later connect to 

Masterflex Tygon® tubing. 

4. Turn on the Geotech® peristaltic pump with sample port open. Allow pump to run for 

at least 60 seconds to purge the sample line. 

5. Use a calibrated rotometer or equivalent to set the speed of the peristaltic pump at 

approximately 125mL/min. 

6. At the beginning of poppet valve switch, connect Tedlar® bag to Masterflex Tygon® 

tubing. 

7. After 2 cycles of poppet valve switching, close valve on Tedlar® bag,  
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8. Turn peristaltic pump off, close sample port, and remove/dispose of Masterflex 

Tygon® tubing from Tedlar® bag and sample port.  

9. Place Tedlar® bag with sample in black collection bag to protect from sunlight while 

other samples are being collected and transported to on-site screening lab. 

4.4     Summa Canister Sample Collection – Exhaust Stack 

Prior to Sampling - Exhaust Stack 

1. Remove brass cap from stainless steel canister. 

2.  Attach the pressure gauge provided by the laboratory to the stainless steel canister 
inlet. 

3.  Open valve completely.  

4.  Record reading on the canister tag. The canister should show a vacuum of 
approximately 28 inches of mercury (Hg).  If the canister does not show a vacuum or 
shows a vacuum of less than 26 inches of Hg, then: 

 Label the canister tag with “Insufficient vacuum – No Sample”;  

 Set canister aside for return to the laboratory; and  

 Contact task manager and lab coordinator if canister failures affect field work. 

5.  Close valve completely. 

6.  Remove the pressure gauge.  

7.  If not immediately using the stainless steel canister for sample, place and tighten brass 
cap on stainless steel canister. 

Sampling - Exhaust Stack 

1. Collect a Tedlar® bag sample using steps 1 through 7 from Section 4.3 above. 

2. Remove brass cap, attach particulate filter and sample train to the canister using 
wrenches. 

3. Using a clean piece of disposable silicone tubing, connect the hose barb attached to 
the sample train to the sample tubing on the peristaltic pump. 

4. At the beginning of the poppet valve switch, open the sample canister. Allow sample 
to enter the canister though 2 cycles of poppet valve switching and the vacuum reads 
approximately between 5 and 10 inches of Hg. The vacuum gauge should reach less 

than 10 inches Hg, but should not be allowed to drop below 2 inches of Hg. 
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5. Close the sample canister valve completely and remove the sample train using 
wrenches. 

6. Close the sample port on the exhaust line and properly dispose of any used silicone 
tubing.  

 After Sampling - Exhaust Stack 

1.   Attach the pressure gauge provided by the laboratory to the stainless steel canister       
inlet. 

2.   Open valve completely.  

3.   Record reading. There should still be a vacuum in the stainless steel canister.  If the 
canister does not show a net loss in vacuum after sampling of at least 10 inches Hg, 
evaluate and document the problem.  If necessary, contact the project manager 
immediately to determine the value of using another stainless steel canister to 
recollect the sample. 

4.   Close valve completely. 

5.   Remove the pressure gauge.  

6.   Place and tighten brass cap on stainless steel canister. 

 

 



1. Objective 

The purpose of this Standard Operating Procedure (SOP) is to provide a consistent methodology 

for the collection of soil vapor samples from vapor monitoring points related to the Roxana soil 

vapor extraction (SVE) system.  This SOP details the necessary procedures to follow so that 

representative samples are collected.  These procedures are applicable to any soil vapor sample 

collected at vapor monitoring points (VMPs).  Important uses of these data include:  

• SVE system performance evaluation  

• Evaluation of sub-slab VOC concentrations  

• Hydrocarbon plume definition  

2. Equipment   

The following equipment is required for sample collection. 

• Dwyer Series 475 Mark III Digital manometer  

• 1-liter Tedlar bags  

• Silicone tubing - 3/16” ID x 3/8” OD 

• Polyethylene tubing – 3/16” ID x 1/4” OD 

• Peristaltic pump – 60-350 RPM  

• BIOS DC-LITE flow calibrator or calibrated rotometer (0-500 mL/min)  

• 60-mL syringe  

• Crescent wrench (or equivalent hand tools)  

• New or dedicated 4-way micro valves for purging and sampling  

• SVE System Effectiveness Monitoring Forms or Toughbook with SVE Monitoring 

software 

3. Procedures 

Initial Vacuum/Pressure Measurement  

Using a Dwyer Series 475 Mark III digital manometer, the initial vacuum/pressure is measured.  

Basic manometer operation instructions can be found in SOP No. 53 Dwyer Digital Manometer.  

At VMP monitoring locations the positive fitting of the manometer shall be connected to the 



well.  The negative fitting on the manometer shall remain open to the atmosphere.  The pressure 

and time, are immediately read and recorded to the nearest hundredth of an inch (or tenth of an 

inch if using 0-200 manometer) of water column on the SVE System Effectiveness Monitoring 

Form or Toughbook with SVE Monitoring software.  Immediately following the recording of the 

vacuum/pressure measurement, the well shall be closed to the atmosphere.  

Well Purging 

After obtaining the initial vacuum/pressure measurements and prior to soil vapor sample 

collection, each monitoring location shall be purged a predetermined amount based on the 

volume of the well riser and screen.  The purge volume shall be equivalent to a minimum of 

three well volumes.  The actual purge volume removed shall be recorded on the appropriate field 

form. If the well will not yield the purge volume or if water and/or product are encountered 

during purging, this observation shall be documented in the appropriate field form.  The well 

screen is presumed to be submerged when this condition is encountered.  No sample is to be 

collected and no stabilized reading is required.  

To purge VMP monitoring locations, a 60-mL plastic syringe is attached to the  well to allow the 

removal of the required purge volume.  The syringe plunger shall be drawn back to evacuate a 

purge volume. 

Well Sampling 

Upon completion of well purging, soil vapor sample collection using Tedlar sample media may 

commence.  If water and/or product are encountered during sample collection, this observation 

shall be documented on the appropriate field form.  Note that samples which indicate the 

presence of water and/or product shall not be analyzed.  

Tedlar Bag Samples  

Air samples for on-site screening shall be collected using a Tedlar bag and a peristaltic pump.  

For VMP monitoring locations, the inlet of the peristaltic pump tubing is attached to the well and  

the positive pressure (output) side of the peristaltic pump shall be attached to the inlet side of the 

flow calibrator (or rotometer) using a combination of Tygon
®

 and polyethylene (or equivalent) 

tubing.  Prior to flow-rate adjustment and sample collection, the sample identification, date, time 

of initial vacuum reading, and initial vacuum/pressure reading (if applicable) shall be clearly 

marked on the Tedlar bag.  



Flow Rate Adjustment  

The rotometer shall be used to adjust the flow rate of the peristaltic pump to allow a flow rate of 

200 mL/minute. For VMP wells, this adjustment shall be performed by observing the flow rate 

indicated by the ball height and adjusting the peristaltic pump to allow a flow rate of 200 

mL/minute.  Notes: The initial settings on the pump should be set to allow for the minimum flow 
possible. It is important to set the flow rate as quickly as possible in order to minimize the 
amount of additional sample purge. After setting the sample flow, sample collection shall be 

immediately initiated. Care shall be taken at this time to avoid unintentionally adjusting (by 

bumping or handling) the pump speed control.  

Sample Collection  

After setting the sample flow, the rotometer shall be removed from the sample train and a new, 

clean, pre-labeled one-liter Tedlar bag shall be connected to the tubing exiting from the output 

side of the peristaltic pump.  A wire tie shall be used, if necessary, to make the connection 

between the bag and the pump a leak-proof fitting. Immediately open the valve on the Tedlar bag 

approximately one turn.  Please note: The sample time is the same time as the acquisition of the 
initial vacuum/pressure reading. If a vacuum/pressure reading was not collected, the sample 
start time shall be documented on the appropriate field form Based on the flow rate to collect a 

1-liter vapor sample, the peristaltic pump shall be allowed approximately five (5) minutes to 

collect the sample.  Total sample collection time, which may exceed five (5) minutes, is 

dependent on the soil characteristics of the stratum from which the sample is being collected.  

Upon retrieval of the one-liter sample volume, close the valve on the Tedlar bag, turn off the 

peristaltic pump, and close the well to the atmosphere. Place the sample bag in a black trash bag 

or container that will minimize exposure to sunlight.  

Duplicate samples shall be collected by repeating the procedure detailed above.  The duplicate 

sample shall be collected immediately after the first sample (original sample) has been collected.  

Due to the nature of the coarse-adjustment valves that are typically installed on Tedlar
 
bags, the 

use of a sample splitter is not recommended and will often result in the collection of unequal 

sample volumes.  Duplicate samples shall be obtained at a frequency of one per every twenty 

original samples collected.  



Post-Sample Collection  

Dismantle the sample train, dispose of all non-dedicated lines used for sample collection.  New 

sample lines at each sample location shall be used, except for dedicated equipment. Non-

dedicated, reusable equipment shall be decontaminated according to SOP No 4 Decontamination. 

Venting 

Following sample collection, VMP wells are vented (opened to atmosphere) for 15 minutes.  

This allows for well stabilization to occur.  

Final (Stabilized) Vacuum/Pressure Measurement 

After venting, a final, stabilized vacuum/pressure measurement shall be recorded.  A pressure is 

considered to be stabilized when it does not fluctuate more than 5% in one minute.  The 

manometer shall be allowed a maximum of thirty (30) minutes to stabilize before the 

vacuum/pressure is recorded. If the manometer does not stabilize within the 30-minute period, 

the range in which the vacuum/pressure fluctuates over an additional one (1) minute period will 

be documented on the appropriate field form.  The highest reading observed within the observed 

range will also be recorded on the appropriate field form. (Please note: If the manometer reading 
fluctuates between two vacuums, the lowest/weakest vacuum observed will be recorded on the 
field form.  If the manometer reading fluctuates between a vacuum and a pressure, the highest 
pressure observed will be recorded on the field form. If the manometer reading fluctuates 
between two pressures, the highest/strongest pressure observed will be recorded on the field 
form.  In all cases, the range in the manometer readings over the additional one-minute period 
will be recorded on the field form.)   

At VMP monitoring locations, the manometer should be turned on, zeroed, and connected to the 

well as it was for the initial pressure.  Once the pressure is stabilized the reading should be taken.  

The manometer can then be removed and the well can be closed to the atmosphere.  

Note: Any monitoring location where water/product is encountered during purge or Tedlar 

collection, where the requisite volume cannot be purged, or where the well screen is submerged 

will not have a stabilized pressure collected.  



 



1.  Introduction  

The purpose of this Standard Operating Procedure (SOP) is to provide a consistent methodology 

for the screening of soil vapor samples from the Rand Avenue and Roxana Sites.  Whenever 

possible, the soil vapor samples collected for the various work tasks will be screened on the same 

day of collection. If same-day screening is not possible due to time constraints, instrument 

problems, etc., the samples will be screened within 24-hours of sample collection. This SOP 

details the necessary procedures to follow in order to ensure that valid total vapor phase 

hydrocarbons, oxygen, methane and carbon dioxide concentration data is collected and 

adequately documented.  These procedures are applicable to any vapor sample collected at the 

Roxana site, but are particularly useful for samples collected from vapor monitoring ports 

(VMPs), SVE wells, and sub-slab (SS) ports that are located throughout the village.  Important 

uses of these data include:  

• Evaluation of indoor air or sub-slab methane concentrations 

• Screening of indoor air or sub-slab petroleum hydrocarbon concentrations 

• Evaluation of the performance of the Roxana Soil Vapor Extraction System.   

• Evaluation of the performance of the Rand Avenue Remediation System 

• Ambient air samples can either be collected and analyzed on-location using real-time 

instrumentation (TVA 1000, GEM 2000, etc), or collected in Tedlar™ sample media and 

analyzed at a dedicated sample analysis station.  

2.  Equipment  

The following materials will be used to perform sample screening, either on-site or at a 

dedicated sample screening station:  

• TVA-1000, PPbRAE, and LANDTEC GEM-2000 real-time monitors (or similar);  

• Calibration gas cylinders, including;  

 – Methane in air at concentrations of 50; 500; 5,000, and 32,500 ppmv 

 – Isobutylene in air at concentrations of 10, 50 and 1,000 ppmv 

 – Hydrocarbon-free air 

 – 35 percent by volume concentration CO2  

• Regulators for calibration gas cylinders 



• SKC sorbent tubes (part # 226-09) used for methane determination 

• ¼-inch O.D. Teflon™ or Tygon™ tubing cut to length 

• 10-to-1 dilution probe (Thermo Environmental Instruments Part #CR010MR) 

• Disposable 4-way plastic valves used to switch the sample between methane and total 

hydrocarbon analyses.  

3.  Procedure  

The following instruments will be used to screen soil vapor samples:  

• TVA-1000 or performance equivalent for volatile organic compounds (VOCs) and 

methane by flame ionization detector (FID) and for VOCs by photoionization detector 

(PID) 

• PPbRAE or performance equivalent for VOCs by PID for low-concentration samples 

• LANDTEC GEM-2000 or performance equivalent for oxygen and carbon dioxide.  

Immediately prior to use, each instrument will undergo a calibration check.  In the event that 

instrument accuracy is not within 15-percent of the designated calibration check standard 

concentration, the instrument will be recalibrated.  Field personnel will follow applicable 

instrument operation SOP’s and/or manufacturer’s recommended procedures for the 

calibration and operation of the instruments.  Calibration data will be documented on the 

appropriate calibration forms for each instrument.  

Calibration Procedures Applicable to All Field Screening Analyses  

Instruments will be calibrated in accordance with applicable SOPs and/or manufacturers 

recommended procedures at the beginning of the day. If the screening instruments are to be used 

throughout the work day, a mid-day and end-day calibration check will be performed.  Further, 

the TVA 1000 instrument detectors and associated dilution probe will be bump checked (1-point 

accuracy check) approximately every two hours in order to document instrument stability. In the 

event that a bump check indicates a deviation greater than ± 15percent from the designated 

bump-gas concentration, a full instrument calibration will be performed. Due to negligible (<5-

percent) instrument drift throughout the day, the LANDTEC GEM-2000 and PPbRAE will not 

undergo bi-hourly bump checks. Instead, calibration accuracy checks will be conducted at 

approximately midday, and again at the conclusion of the sample event.  

As stated above, calibration of the Landtec GEM-2000, TVA-1000, and PPbRAE will be 



performed in accordance with applicable SOPs and/or manufacturer recommended procedures.  

However, the wide range of petroleum hydrocarbons and methane concentrations present at the 

site (i.e., greater than four orders-of magnitude) may be outside of the linear range of the TVA-

1000 FID.  To meet a primary data quality objective of the project (i.e., to quickly and 

accurately determine whether a potentially explosive condition is present at a sampling 

location), the FID calibration will be based on a calibration standard that is approximately 10% 

of the lower explosive limit (LEL) for methane (5,000 ppmv). However, additional QC 

procedures will be implemented to ensure quality data for both hydrocarbon and methane 

concentrations.  

The linearity of instrument response will be verified by using 50 ppmv, 500-ppmv methane 

standards.  If significant non-linear response (i.e., greater than 15% relative root mean square 

error) is observed, a nonlinear calibration curve will be developed.  The relative response factor 

for isobutylene (which is used here as a surrogate for petroleum vapors) will be determined by 

using a 1,000 ppmv (nominal) isobutylene calibration standard.  (1,000 ppmv is approximately 

10% of the LEL for gasoline.)   

Calibration shall be considered adequate when check standards are within +/- 15%.  If the 

calibration check standards are outside that range, a second check standard will be run and if the 

check standard fails again, the instrument will be recalibrated and data obtained since the last 

check standard was successfully run will be flagged as estimated values.  

Analysis of Concentrated Samples Utilizing a Dilution Probe  

Because samples will need to be analyzed which are above the measurement range of the FID 

or which may not have sufficient oxygen content to analyze reliably, dilution of some samples 

will be required prior to analysis.  The 10:1 dilution probe will be calibrated using the 32,500 

ppmv methane standard. Calibration of the dilution probe is considered complete when the FID 

response to this standard is within ± 15-percent of 3,250 ppmv.    

The critical orifice in the dilution probe is density-dependent.  As it will be calibrated using a 

3.25% methane standard that has a density of 98.6% that of air, samples that have a density 

significantly different from that will be subject to some level of deterministic error.  Samples that 

have extremely high hydrocarbon or methane concentrations have the potential to have 

significantly varying densities, which can introduce significant error when the analysis relies on 

the dilution probe.  For example, error in excess of 10% will be present at concentrations of 

methane above 40% (if significant concentrations of petroleum hydrocarbons are not present).  



Because the average density of petroleum hydrocarbon vapors is variable, the error is not as 

readily quantified for elevated concentrations petroleum hydrocarbons.  Assuming an average 

density of 2.5 times that of air (i.e., density equivalent to isopentane), error in excess of 10% will 

be present at concentrations of petroleum hydrocarbon above 17% (if significant concentrations 

of methane are not present).  

The density error associated with methane and heavier hydrocarbons have the potential to offset 

each other. Because the average density of measured hydrocarbon will not be known, data 

associated with an estimated error greater than 10% due to the presence of hydrocarbon or 

methane will be flagged as estimated, rather than corrected for an assumed density. As the 

concentrations at which significant error is introduced are well above project action levels, 

estimated concentrations at these ranges are considered adequate to meet project data quality 

objectives.  

Analysis of Samples Utilizing a Charcoal Scrubber Tube to Filter Heavy Hydrocarbons  

Use of the sorbent tube to screen out hydrocarbons other than methane affects the function of the 

FID instrument by lessening the flow of air through the detector.  Preliminary testing indicates 

that a 25% to 30% reduction in instrument response occurs over the linear calibration range of 

the instrument.  To calibrate the instrument for use of the sorbent tube, the 50, 500 and 5,000-

ppmv methane standards will be run with the sorbent tube to determine the relative response of 

the instrument to methane passed through the sorbent tube. The relative response factor (RRF) 

for each calibration standard will be calculated as:  

   RRF = FIDsorb   
    FIDraw  

 Where;  

 RRF = relative response factor;  

 FIDsorb = Instrument response with sorbent tube; and  

 FIDraw = Instrument response to calibration standard without sorbent tube  

The average RRF shall be used as a correction factor for samples analyzed using the sorbent 

tube. It is not necessary to correct instrument response (other than multiplying the displayed 

value by 10) when using the 10:1 dilution probe in conjunction with the sorbent tube. When 

using the dilution probe, the majority (approximately 90-percent) of the sample that is 

analyzed is actually dilution air that does not pass through the sorbent tube.  



4. Sample Screening 

Most soil vapor samples collected in Tedlar ™ bags will be screened at a fixed location using 

the instrumentation noted above.  The fixed location facilitates the use of the instrumentation, 

allows for a more stable environment in which to screen the samples, and provides adequate 

space in which to perform the screening and complete the associated documentation.  

However, to allow rapid screening of indoor air and sub-slab soil vapor, such samples can be 

analyzed on site, using the same field instrumentation.  The calibration of these instruments, as 

outlined in Section 4.0, will be performed in such a way that instrument response is most 

accurate in the concentration range that corresponds to project action levels.   

The TVA-1000 has been configured with a switching device (disposable valve) to allow sample 

to be passed through an SKC carbon sorbent tube to remove petroleum hydrocarbons (i.e., site 

data indicate that the remainder will be primarily methane).  

Procedures for Sample Screening On Site  

• Screen air sample with LANDTEC Model GEM-2000 landfill gas analyzer.  Quickly 

document oxygen and carbon dioxide concentrations on the appropriate sample screening 

data sheet;  

• Screen sample with the TVA 1000 PID or PPbRAE PID instrument and quickly 

document the concentration on the appropriate data sheet; and  

• Set the TVA-1000 to sample through the SKC sorbent tube used in conjunction with the 

FID.  

Calculate the methane concentration as;  
 
Cmeth 

= FID  ;  
   RRF 

  Where  

  Cmeth = methane concentration (ppmv); and   

  FID = FID reading (ppmv)  

• Switch the TVA-1000 to sample without the sorbent tube.  Screen the sample with the 

TVA-1000 and quickly record the vapor concentration by FID on the appropriate data 

sheet; and  

• The hydrocarbon concentration portion of the FID response should be calculated as;  



 

   HC = Craw − Cmeth ;  

  Where  

  HC = hydrocarbon concentration (ppmv); and  

  Craw = FID reading without sorbent tube (ppmv)  

Procedures for Sample Screening at a Dedicated Sample Analysis Station  

The sampling instrumentation for the dedicated sample analysis station has been configured such 

that the TVA-1000 can be operated with a 10:1 dilution valve, if concentrations are outside the 

operational range of the FID (i.e., if there is insufficient oxygen to support the FID flame or if 

the sample is above the linear range of the instrument).  

• Open the valve on the Tedlar™ bag sample approximately one turn and attach to the inlet 

of the LANDTEC Model GEM-2000 landfill gas analyzer.  Quickly document oxygen 

and carbon dioxide concentrations on the appropriate sample screening data sheet 

(attached);  

• Immediately connect the sample bag to the PPbRAE PID instrument and quickly 

document the concentration on the appropriate data sheet.  If the instrument registers over 

range, the VOC concentration by PID will be completed using the TVA-1000 PID;  

• If the oxygen concentration in the sample is less than 16-percent, configure the TVA-

1000 for use with a 10-to-1 dilution probe.  The dilution probe will allow for the sample 

to be screened by FID without flameout associated with low oxygen concentration 

samples.  The dilution probe must be separately calibrated and should be used for sample 

analysis by FID only;  

• Set the TVA-1000 to sample through the SKC sorbent tube.  Record the reading as the 

methane concentration. If the 10-to-1 dilution probe is used, the displayed concentration 

(FID) must be multiplied by 10;   

• Switch the TVA-1000 to sample without the sorbent tube. Immediately connect the 

sample bag to the TVA-1000 probe inlet and quickly record the vapor concentration by 

FID on the appropriate data sheet.  If the 10-to-1 dilution probe is used, the displayed 

concentration (FID) must be multiplied by 10; and  



• The hydrocarbon (HC) concentration portion of the FID response should be calculated as:  

   HC = Craw − Cmeth .  

Procedures Applicable to All Sample Screening  

Because concentrations of hydrocarbons in some samples are elevated, the carbon in the sorbent 

tube can be saturated with hydrocarbon relatively quickly.  Therefore, the following protocols 

are in place to assure quality data:  

• The sorbent tube will be replaced at least every 10 samples;  

• The sorbent tube will also be replaced, if breakthrough is observed (readily apparent) or 

if concentrations do not go to zero after sample is removed from analyzer inlet; and  

Associated sample lines (Teflon™ or Tygon™ tubing), valves, etc. will be replaced if 

concentrations do not return to zero after sample is removed from analyzer inlet.   

5. Conclusion 

The screening of soil gas samples must be conducted in an organized and precise manner. The 

resultant data will be valid only if proper procedure and associated QA/QC is followed. It is 

imperative that personnel conducting the sample screening strictly adhere to the protocol detailed 

above. Because the samples are collected in 1-liter bags, the samples must be removed from the 

instrument inlets as soon as a stable reading can be documented. Failure to do so will result in an 

inadequate amount of sample volume to complete all the screening parameters. Larger bags 

cannot be used due to time constraints during sample collection.  



1. Introduction to the Dwyer Digital Manometer  

The Dwyer Series 475 Mark III Digital Manometer is used by personnel in the field to measure 

vacuum/pressure at wells throughout the Village of Roxana and at the Rand Avenue 

Remediation Site.  Personnel responsible for using a manometer are required to read the 

manufacturer’s instruction manual and be trained in the operation of the instrument. 

2. Zeroing the Manometer  

The manometer is zeroed before each measurement. This is done by either depressing the “zero” 

button located on the front of the manometer, or adjusting the knob (“zero adjust knob”) on the 

top of the manometer (depending on which model is being used) while both positive and 

negative connections are open to the atmosphere. The “zero” button will automatically zero the 

instrument. The knob must be turned either clockwise (more positive) or counterclockwise (more 

negative) depending upon whether the manometer is reading positive or negative. 

3. Vacuum / Pressure Measurement 

The manometer shall be set on the “inches of water column” unit setting which can be done by 

depressing the “E/M” button and scrolling until “in/H2O” is found. 

 The positive fitting of the manometer shall be connected to the appropriate vacuum measurement 

fitting located on the well. The negative fitting on the manometer shall remain open to the 

atmosphere. The vacuum/pressure is immediately read and recorded to the nearest hundredth of 

an inch (or tenth of an inch if using 0-200 manometer) of water.  The manometer can then be 

removed from the vacuum measurement fitting. 

4. Maintenance and Calibration  

If the “low bat” indicator is lit on the manometer display, the battery needs to be replaced.  A 

weak battery can cause improper operation or inaccurate measurements.  The battery is changed 

by unscrewing the flathead screws located on the bottom of the manometer and removing the 

battery plate. The 9 volt alkaline battery will slide out and can then be unclipped from the wiring. 

Install a fresh battery and secure the battery plate. When replacing the cover, be sure the rubber 

sealing gasket is properly seated in the gasket channel of the endcap. Note the endcap will only 

fit one way. 

In the event that the manometer comes in contact with water or other conditions which cause the 

display to either not power on, or to read incorrectly, the manometer should be sent back to the 

manufacturer for calibration. 



Exceeding the range of the manometer will not damage it or affect calibration if the maximum 

pressure is not exceeded. Exceeding the maximum pressure will cause permanent damage to the 

sensor and may rupture the housing and/or cause injury.  The maximum pressure is shown on the 

rear label of the manometer. 

Manometers should be sent back to the manufacturer or certified calibration agency every six (6) 

months for calibration following the “Manometer Calibration Schedule.”  Calibration and 

maintenance records as well as calibration certificates are maintained on site.  
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ROXANA SVE SYSTEM WEEKLY INSPECTION FORM Date

Personnel Time

RTO Housing free of any visible cracks or defects? YES      /       NO

Natural Gas Line free of any visible defects or leaks? YES      /       NO

System and combustion motors free of leaks and/or any abnormal noises? YES      /       NO

System and combustion belts appear tight and show no signs of fray? YES      /       NO

Mixing Box free of any visible cracking due to vibration? YES      /       NO

Fresh air dampers operating properly? YES      /       NO

ASTs

Both ASTs and associated piping free of visible leaking? YES      /       NO

Emergency pressure valve operational? YES      /       NO

Volume depth counter operating correctly? YES      /       NO

Secondary containment vacuum AST #1 AST #2

BLOWER UNIT

Blower motor free of leaks and/or any abnormal noises? YES      /       NO

Gravity feed mineral oil volume 50% or greater? YES      /       NO

Blower motor oil visible in sight glass and appears clean? YES      /       NO

Blower motor belt appears tight and shows no sign of fray? YES      /       NO

VLS UNITS

Both VLSs and associated piping free of visible leaking? YES      /       NO

Sight glass interior is visible with no visible obstructions? YES      /       NO

COMPRESSOR

Compressor motor oil visible in sight glass and appears clean? YES      /       NO

Condensation collection vessel empty? YES      /       NO

Lines running to and from unit free of any visible leaks? YES      /       NO

* If the answer to any of the above questions was NO, please explain.

File this sheet in Compliance Folder maintained at the RTO, Copy George Jones:  Revision date 5/10/13

RTO UNIT
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